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— y Previously  reported  spectra  of  triply  ionized  lanthanides  in 
yttrium  aluminum  garnet  (YAG)  are  analyzed  theoretically  by  dia- 
gonalizing a parametrized  62  Hamiltonian  in  a free-ion  wave- 
function  basis  involving  the  lowest  10,  11,  9,  10,  and  10  J-multi- 
plets  respectively  of  Nd,  Eu,  Tb,  Dy,  and  Er.  The  best-fit 
crystal  field  parameters  for  all  but  Dy  are  then  used  to  obtain  a 
quadratically  smoothed  set  of  parameters  for  all  the  lanthanides. 
It  was  shown  that  a coordinate  system  can  be  chosen  in  which  the  - 
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crystal  field  is  primarily  D2d*  By  using  the  t>2d  apptoxmation , 
squared-matrix  elements  of  the  electric  dipole  operator  between  the 
Stark  split  energy  states  are  computed  for  all  the  lanthanides  in 
YAG. 
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1.  INTRODUCTION 


The  optical  spectra  of  several  triply  ionized  lanthanides  in  yttrium 
aluminum  garnet  (Y^Al^Oj?  — YAG)  have  been  reported1'1'  in  the  literature,  and 
fairly  recently,1 ' 6 the  crystal  Hamiltonian, 


H 

x 


A*" 
km  k 


(1) 


with  full  D2  symmetry  was  used  to  analyze  Nd  and  Dy  in  YAG.  Since  Nd-doped 
YAG  is  the  most  practical  and  widely  used  lanthanide-doped  crystalline  laser 
material,  it  seems  worthwhile  to  use  the  best  theoretical  techniques  available 
to  reanalyze  reported  spectra  in  a consistent  way  to  obtain  a unified 
description  for  all  the  lanthanides  in  this  material.  In  addition, 
squared-matrix  elements  between  the  Stark  split  energy  states  for  the 
lanthanides  in  YAG  can  also  be  determined  (unpublished),  and  these  quantities, 
which  are  proportional  to  the  absorption  and  emission  transition 
probabilities,  are  required  in  any  meaningful  theoretical  assessment  of  actual 
or  potential  laser  materials. 

In  this  work,  previously  reported  spectra  of  triply  ionized  lanthanides  in 
YAG  were  analyzed  theoretically  by  diagonalizing  a parameterized 
D2  Hamiltonian  in  a free-ion  wave-function  basis  involving  the  lowest  10,  11, 
9,  10,  and  10  J-multiplets,  respectively,  of  Nd,  Eu,  Tb,  Dy,  and  Er.  Crystal 
field  parameters,  Bym  yielding  a least  rms  deviation  between  calculated  and 
measured  energy  levels  for  all  but  Dy  were  then  used  to  obtain  a quadrat ically 
smoothed  set  of  B for  all  the  lanthanides.  In  addition,  it  was  shown  that  a 
coordinate  system  can  be  chosen  in  which  the  crystal  field  is  primarily  Djj- 
By  using  the  D2d  approximation,  squared-matrix  elements  of  the  electric  dipole 
operator  between  the  Stark  split  energy  states  were  then  computed  for  all  the 
lanthanides  in  YAG.  Earlier  workers6  have  calculated  electric  dipole 
transition  probabilities  between  J-multiplets,  but  not  between  the  individual 
Stark  split  levels  as  was  done  in  this  work. 


lB.  C.  Tofield,  H.  P.  Weber,  T.  C.  Damert,  and  P.  F.  Liao,  J.  Solid  State 
Chem. , 12  (197 5),  207-212. 

J.  A.  Kooingstein  and  J.  E . Geusic,  Phys.  Rev.,  136  (1964),  A711-A716; 

J.  A.  Koningstein,  Phys.  Rev.,  136  (1964),  A717-A725. 

'P.  Grunberg,  S.  Hufner , E.  Orlich,  and  J.  Schmitt,  Phys.  Rev.,  184 
(1969),  285-293. 

’J.  A.  Koningstein  and  J.  E.  Geusic,  Phys.  Rev.,  136  (19 64),  A726-A728. 

''V.  Nekvasil,  J.  Phys.  C:  Solid  State  Phys.,  7 (1974),  L246-L248. 

(W.  F.  Krupke,  IEEE  J.  Quantum  Electron.,  QE-7  (1971),  153. 
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2.  CALCULATIONS  AND  RESULTS 


The  scune  computer  programs  and  theoretical  methods  were  used  here  to 
calculate  the  energy  levels  and  transition  probabilities  for  the  triply 
ionized  lanthanides  in  YAG  as  were  used  elsewhere  (unpublished) . In  this 
work,  we  have  varied  the  nine  real,  even-fold  (even-k)  Bkm  in  the  D2  symmetry 
(which  is  the  point  group  synmetry  at  the  Y3+  site)  crystal  field 
Hamiltonian, 

H = B,  C,  , (2) 

x ‘-'km  km  km 


to  obtain  least  rms  deviations  between  theoretical  and  reported1 2 3'4  energy 
levels  of  Nd,  Eu,  Tb,  Dy,  and  Er.  Free- ion  wave  functions  and  reduced  matrix 
elements  of  the  IP*4 *)  unit  spherical  tensors  required  for  these  calculations 
were  first  obtained  by  diagonalizing  the  free-ion  Hamiltonian,  equation  (2)  , by 
using  the  parameters  of  Carnall  et  al7  given  in  table  I. 

Crystal  field  parameters  giving  the  best  fit  for  each  ion  are  given  in 

table  II,  where  the  last  three  columns  give  the  number  of  lowest  lying 

multiplets  diagonalized,  the  number  of  experimental  energies  used,  and  the  rms 

deviation  between  these  energies  and  their  corresponding  theoretical  energies. 

Best-fit  B^m  also  are  given  for  the  samples  containing8 9  100-percent  Dy  and 

Er — i.e.,  Dy 3AI 5O1 2 and  Er3Al50i2.  For  completeness,  equivalent  sets  of  B^, 

which  were  reported  by  Morrison  et  al"4  and  which  better  demonstrate  the  near 

D2<j  characteristics  of  these  parameters,  are  listed  in  table  III.  Line  six  of 

table  III  gives  the  initial  set  of  B^  for  Nd  that  were  derived  from  a point 

charge  lattice  sum.  Line  seven  gives  the  factors  f,  that  relate  our  B to 

^ „m  k ^ ,i  ‘ km  km 

the  factors  AT  rK  as  follows: 

v ■ vs  ^ • ,3> 


1B.  C.  Tofield,  H.  P.  Weber,  T.  C.  Damen , and  P.  F.  Liao,  J.  Solid  State 
Chew.,  12_  (197 5),  207-212. 

2J.  A.  Koningstein  and  J.  E.  Geusic,  Phgs.  Rev.,  136  (1964),  A711-A716; 

J.  A.  Koningstein,  Phgs.  Rev.,  136  (1964),  A717-A72 5. 

3P.  Grunberg , S.  Hufner,  E.  Orlich,  and  J.  Schmitt,  Phys . Rev.,  184 
(1969),  285-293. 

4J.  A.  Koningstein  and  J.  E.  Geusic,  Phys.  Rev.,  136  (1964),  A726-A728. 

7W.  T.  Carnall,  P.  R.  Fields,  and  K.  Rajnak,  J.  Chem.  Phys.,  49^  (1968), 

4412-55. 

8R.  L.  Wadsack,  J.  L.  Lewis,  B.  E.  Argyle,  and  R.  K.  Chang,  Phys.  Rev.,  3_ 

(1971),  4342;  K.  H.  Hellwege , S.  Hufner,  M.  Schinkman , and  H.  Schmidt,  Phys. 
Kondens.  Mater ie,  4 (1966) , 397. 

9C.  A.  Morrison,  D.  E.  Wortman,  and  N.  Karayianis,  Crystal  Field 
Parameters  for  Triply  Ionized  Rare  Earths  in  Yttrium  Aluminum  Garnet,  J.  Phys. 
C:  Solid  State  Physics,  9 (1976) , L191. 
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TABLE  I.  AQUEOUS  SOLUTION  FREE- 1 ON  PARAMETERS 


TABLE  II.  PHENOMENOLOGICAL  Bk  FOR  TRIPLY  IONIZED  LANTHANIDE  IONS  IN 
YTTRIUM  ALUMINUM  GARNET.  Q IS  THE  RMS  DEVIATION  BETWEEN 
THEORETICAL  AND  EXPERIMENTAL  ENERGY  LEVELS.  THE  UNITS  ARE 

CM'1  . 


loo 

8 

B 

B. 

8, 

6.  . 

B 

B. 

B.  . 

8.  fc 

Multiplex 

(Ho) 

Leve 1 s 
(No.) 

Exp er imenta  1 

Levels  Q 

(Ncj.  ) 

Table 

No. 

NO 

514 

129 

•363 

-200S 

-950 

-1702 

-763 

*37 

-718 

10 

47 

39d 

5785 

XV 

Cu 

*>27 

S6 

-3  44 

-161 1 

-817 

-1437 

-6o8 

too 

-632 

1 1 

65 

U2h 

9.944 

XXXIII 

Tb 

<•61 

165 

-169 

-1720 

-900 

-1324 

-621 

599 

-561 

9 

65 

28* 

6 639 

XL  V 

0 y 

* 365 

23' 

-2378 

320 

<026 

704 

-232 

965 

-I3» 

10 

51 

46l 

7-992 

LI 

Ov 

*•92 

89 

*60 

-1  743 

-852 

-1140 

-434 

557 

-462 

10 

51 

1,3d 

6.604 

HI 

Er 

Y;h 

55 

-98 

-144,0 

*751 

-1196 

-268 

464 

-404 

10 

46 

66e 

20.877 

LX  1 V 

Er 

i*2k 

82 

-288 

- 1 522 

-899 

-1122 

-303 

492 

-322 

10 

' 48 

38' 

12.425 

LXV 

4s 

. C.  To t 

' ; f d et  a l . .1 

. Solid 

staff  t hen.  . 1_2 

(1975).  20  7- 

212;  and 

V.  Nekvasi  1 , 

, J.  Phys. 

C:  Solid  State  Phys . . 

7 

119741.  L246-L244 

to  j A font  nqstei  n , Phy9  Rev.,  . 16  1 1 964 1,  A717-A725. 

T*)j  s s 100%  loped  YAt. . i *•  , Du, A.  , u sinq  data  of  R.  L.  Madssck  et  al  . Phys . Rev.,  } (1971).  4142. 
dp,  ^.tueberg  et  si,  Phys  Rev  . * 4 (1969).  2A5-29). 

**TMiS  n . JOX  doped  >A.  . . * . . Er  .A  . uni  nq  data  of  R . H.  Hel  Iweye  et  al,  Phys.  Kondens . Matene, 

197  . 

. Phys . Rev..  116  (1964).  A726-A728. 


komnqstein  and  J . £ 


(units  are 

in  cm  1 

) 

Ion 

E0) 

e<2) 

E<3> 

; 

a 

B 

Y 

Nd 

‘•739-3 

23.999 

‘•85.96 

887..  58 

0.561 1 

-117.15 

13213 

Eu 

5573  0 

26.708 

557-39 

1326.0 

25  336 

-580.25 

1155.7 

Tb 

6021.5 

29.030 

608.  S'* 

1709.5 

20.131 

-370.21 

1255.9 

By 

61 19.6 

30.012 

610.  U 

1932.0 

37.062 

-II39.I 

23953 

Er 

6769- 9 

32.388 

646.62 

238O.7 

18. 31*7 

-509.28 

649-71 

“•w.  T.  Carnal  1 et 

al,  J.  Chen.  Phys., 

49  (1968)  , 

, 4412- 55. 

91 
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In  D2  symmetry  sites,  there  are  six  equivalent  sets  of  real  Bym  that  may 
be  generated  from  a given  set  by  successive  90-deg  rotations  about  the  x,  y, 
or  z axis.  The  equivalent  sets  for  the  B^  of  Nd  are  given  in  the  first  three 
lines  of  table  IV.  Apart  from  simple  phase  changes  under  z-axis  rotations, 
the  sets  are  quite  different.  It  is  interesting  to  note  that  line  3 of 
table  IV  is  primarily  D2(j,  since  the  By2  and  Byg  components  cure  all  smaller 
than  their  respective  Byo  and  Byi,  counterparts.  This  fact  justifies 
attempts  by  Koningstein  and  Geusic1 2 3  to  approximate  the  YAG  field  with  less 
than  a D2  Hamiltonian,  although  we  disagree  with  their  results.  Line  3 
compares  favorably  with  parameters  reported  by  Nekvasil,^  whose  values  of 
Ay  , when  multiplied  by  the  fym  factors  in  table  III,  give  line  4 of  table 
IV.  The  difference  between  our  Bi,m  (line  3)  and  his  (line  4)  primarily 
reflects  the  fact  that  Nekvasil  used  reported  energies  of  Feofilov  et  al  u and 
fit  only  the  4I  term,  whereas  we  fit  the  4I  and  t*F-$/2  energies  of  Tofield  et 
al 1 * and  some  higher  energies  through  the  uF<$/2  multiplet  of  Koningstein  and 
Geusic.  Lines  5 and  6 of  table  IV  give,  respectively,  our  B^  and  those  of 
Grunberg  et  al.3 * * *  Since  we  used  substantially  the  same  data  and  procedures, 
differences  in  the  B^  reflect  the  effects  of  using  different  free-ion  bases 
wave  functions.  They  used  the  free-ion  wave  functions  of  Wybourne,11  ,and  we 
used  those  of  Carnall  et  al.7 

In  the  present  energy-level  calculations,  we  used  Bym,  given  in  table  V, 
which  were  quadratically  fit  to  the  best-fit  B^  values  of  table  II;  those  of 
the  even-k  B^  values  approximated  using  D2<j  symmetry  that  were  used  in  the 
energy-level  and  intensity  calculations  are  given  in  table  VI. 


1B.  C.  Tofield,  H.  P.  Weber,  T.  C.  Damen , and  P.  F.  Liao,  J.  | Solid  State 
Chem.,  12_  (1975),  207-212. 

2J.  A.  Koningstein  and  J.  E.  Geusic,  Phys.  Rev.,  136  (1964),  A711-A516; 

J.  A.  Koningstein,  Phys.  Rev.,  136  (1964),  A717-A725. 

3P.  Grunberg,  S.  Hufner,  E.  Orlich,  and  J.  Schmitt,  Phys.  Rev.,  184 

(1969),  285-293. 

Nekvasil,  J.  Phys.  C:  Solid  State  Phys.,  7_  (1974),  L246-L248 . 

1W.  T.  Carnall,  P.  R.  Fields,  and  K.  Rajnak,  J.  Chem.  Phys.,  49_  (1968), 

4412-4455. 

1(3P.  P.  Feofilov,  V.  A.  Timofeeva,  M.  N.  Tolstoi,  and  L.  M,  Belyaev,  Optika 

Spektrosk. , 19_  (1965),  817-819.  (English  Translation,  Optics  & Spect. , 19_ 

(1965),  451-452). 

^B.  G.  Wybourne,  J.  Chem.  Phys.,  36_  (1962),  2301-2311. 
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TABLE  IV.  EQUIVALENT  SETS  OF  REAL  Bkm  FOR  Nd : YTTR I UM 

ALUMINUM  GARNET  AND  COMPARISON  OF  Nd  and  Dy  WITH 
PREVIOUSLY  REPORTED  PARAMETERS  (units  are  cm  1 ) 


Ion  B 

e 

B„  B. 

B , 6. 

B, 

B,  „ 

B 

Nd'3  5 1 L 

■ 129 

-363  *2006 

-950  -1702 

*763 

837 

.718 

Nd*3  -99 

■ 379 

L55  • IL87 

-1635  -1226 

• L96 

966 

. 1 1 1*9 

NdJ  -LI  5 

*290 

-2715  *518 

1018  1115 

. 308 

1590 

* A 3 

Ndb  -336 

209 

-2872  LU* 

1159  992 

-339 

161  1 

133 

0yc  - 359 

•257 

-2292  *332 

1015  682 

; 179 

I0LL 

• 8L 

Dyd  -3LO 

273 

-2336  30L 

1000  656 

-222 

1065 

-81 

cl 

Kq ui valent  sets 
bBkm  for  Nd : YAC 
L246-L248 . Compare 
cFrom  line  4 of 
* Bkm  for  Dy:  YAC, 
ompare  with  line  5 

of  Bkm- 

of  V.  Nekvasil, 
with  line  3 of 
table  III. 
of  P.  Crunberq 
of  this  table. 

J.  Phys . C:  Solid 
this  table. 

et  al , Phys.  Rev, 

State  Phys. 
184_  (1969)  , 

, 7 (1974) 
285-293. 

TABLE 

V. 

BEST  QUADRATIC  FIT  Bkm  FOR  LANTHANIDES  IN 
YTTRIUM  ALUMINUM  GARNET  OBTAINED  BY  USING 
PHENOMENOLOGICAL  Bkm  FOR  ALL  BUT  Dy  IN 
TABLE  II 

1 on 

B 

B 

8,0 

B . 

B... 

Br,n 

B (1? 

B, 

Table 

No. 

Pr 

522 

1 10 

-391 

-2089 

-99L 

-1797 

-835 

u"v 

cr> 

00 

-746 

IX 

Pm 

531 

119 

-337 

-1889 

-902 

-1605 

-696 

773 

-693 

XXI 

Sm 

528 

121 

-316 

-1805 

-872 

-1518 

-630 

719 

-657 

XXVI  1 

Gd 

508 

120 

-289 

-1673 

-8L2 

-1362 

-509 

626 

-568 

XXXIX 

Ho 

LLI 

I0L 

-282 

-1559 

-87L 

-1176 

-3L9 

522 

-389 

LV  1 1 1 

Tm 

372 

85 

-301 

-I5L0 

-9L8 

-1082 

-258 

477 

-2L0 

LXX  1 

12 


TABLE  VI  . 


Bkm  OBTAINED  BY  APPROXIMATING  y3+ 
SITE  SYMMETRY  as  D2da 


Ion 

B 

B . 

B . .. 

8, 

Bf.i, 

Tab'e 
^ No. 

Pr 

395 

-2838 

1053 

1177 

1690 

X 

Nd 

-405 

-2690 

1004 

1124 

1585 

27.9  XVI 

Pm 

-411 

-2564 

96 1 

1063 

I486 

XXI  1 

Sm 

-M2 

-2457 

920 

998 

1391 

XXVIII 

Eu 

-409 

-2374 

883 

928 

1302 

XXXIV 

Gd 

-401 

-2312 

850 

852 

1218 

XL 

Tb 

-388 

-2270 

821 

771 

1139 

XLVI 

Dy 

-370 

-2251 

796 

686 

1065 

LIU 

Ho 

-348 

-2252 

774 

594 

995 

LIX 

Er 

-322 

-2277 

757 

497 

932 

LXVI 

Tm 

-290 

-2322 

743 

397 

872 

LXXII 

a 

The  same  experimental 

energy 

levels 

were  used  to 

obtain  the  Q ( rms  between  experimental  and  theoretical 
energy  levels)  as  were  used  in  table  II. 


In  making  the  intensity  calculations  (unpublished) , eigenfunctions  of  the 
°2d  crystal  field  Hamiltonian  were  used  to  calculate  the  o and  it  matrix 
elements  among  all  the  Stark  split  energy  levels.  The  radial  integrals  and 
energy  positions  of  the  higher  electronic  configurations  for  each  ion,  that 
are  required  in  these  calculations,  are  given  in  table  VII.  Also  given  in  that 
table  are  the  even-k,  ion-dependent  values  that  relate  crystal  field 
components,  A^,  obtained  from  lattice  sums  to  B^,  where 


Bkm  ^k^km 


(4) 
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TABLE  VII.  VALUES  FOR  Pk>  dk,  gk,  Ad , and  Ag  FOR  INTENSITY  CALCULAT I ONS a 


Ion 

P} 

Pi. 

Pc 

<*, 

d‘. 

9i 

9 s 

9/ 



A 

9 

Ce 

0.  1 84  1 

0.7536 

2.3417 

0.5804 

1.2995 

0. 3294 

1.2470 

5.3375 

49.7s 

222.5 

Pr 

0.1756 

0.6464 

1.8754 

0.5190 

1.1083 

0.2831 

1.0077 

4.0561 

61.2* 

238.4 

Nd 

0.  1706 

0.5776 

1.5897 

0.4675 

0.9535 

0.2465 

0.8286 

3.  1492 

70.4 

248.8 

Pm 

0.1679 

0.5339 

1.4218 

0.4241 

0.8275 

0.2174 

0.6925 

2 . 4944 

71.6 

251.2 

Sm 

0. 1668 

0.5049 

1.3210 

0. 3875 

0.7246 

0. 1940 

0.5876 

2.0129 

72.5 

253  3 

Eu 

0. 1666 

0.4836 

1.2503 

0.3564 

0.6399 

0.1749 

0.5047 

1.6530 

81 .0 

263.0 

Gd 

0.1668 

0. 4696 

OO 

0.3301 

0.5700 

0.1594 

0.4411 

1.3799 

92.3* 

275  4 

Tb 

0.1673 

0.4490 

1. 1232 

0. 3076 

0.5118 

0. 1467 

0. 3896 

1.1699 

55.1 

239-6 

Dy 

0.1681 

0.4341 

1.0614 

0.2884 

0.4632 

0.1362 

0.3482 

1.0065 

66.6 

252.3 

Ho 

0. 1692 

0.4217 

1.01 19 

0.2720 

0.4224 

0.  1276 

0.3148 

0.8780 

74.6 

261.5 

Er 

0. 1706 

0.4126 

0.9826 

0.2580 

0. 3881 

0.  1206 

0.2877 

0.7761 

73.9 

262.0 

Tm 

0. 1722 

0.4053 

0.9649 

0.2460 

0.3591 

0.  1148 

0.2656 

0.6947 

72.7 

262.0 

Yb 

0.1737 

0.3938 

0.9120 

0.2358 

0.3344 

0.1101 

0.2476 

0.6295 

79-9 

270.4 

a 

The  p k = 

r*  <r*> 

(1  - 

in  units 

A*,  are 

needed  to 

convert 

lattice 

sumsAkm 

to 

crystal  field  parameters  Bkm  *s  Bkm  =,<>kAkm’  The  dk  * 5d>  and  gk  = <4f|r*|5g>  and 

tbr*  free-ion  values  (in  units  10-  cm  ) for  A^  = E 5^  - £4^  and  Ag  = ^5^  - £4/  are  given 
where  energy  differences  are  from  lowest- lying  energy  levels  in  the  respective  mul tiplets 
*>K.  L.  Vander  Sluis  and  L.  J.  Nugent,  J.  Chem.  Phys.,  60  (1974),  1927,  Table  I 

( *measured  values). 


The  required  odd-fold  A^  were  obtained  from  lattice  sums12  by  using  an  oxygen 
charge  a = -1.55,  and  the  results  are  given  in  table  VIII.  This  value  of  qQ 
was  found  to  give  Bkm  values  derived  from  equation  (4)  in  closest  agreement 
with  phenomenological  values  (see  table  III) . For  completeness,  \m  are  given 
for  an  oxygen  charge  of  -1.0  so  that  the  results  for  arbitrary  oxygen  charge 
can  be  obtained  by  linear  interpolation.  The  crystal  data  used  in  the  lattice 
sum  calculations  are13  a = 12.000  A,  x = -0.0306a,  y = 0.0512a,  and  z = 
0.1500a. 


12W.  Karayianis  and  C.  A.  Morrison,  Rare  Earth  Ion-Host  Lattice  Interaction 
1.  Point  Charge  lattice  Sum  in  Scheelites , Harry  Diamond  Laboratories  TR-1648 
(October  1973). 

1 V.  Euler  and  J.  A.  Bruce,  Acta  Cryst . , 19_  (1965),  971. 
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TABLE  VIII.  AMPLITUDES,  Akfn  IN  CM-1  A‘k,  OF  SPHERICAL  DECOMPOSITION 
OF  LATTICE  SUMS  FOR  YTTRIUM  ALUMINUM  GARNET3 


k,m 

\>o  - 

VnS  * •' 

20 

1453 

5420 

22 

2292 

5890 

30 

0 

0 

32 

-2758, 

-3051 i 

40 

-614.6 

109-7 

42 

-4916 

-3135 

44 

-2799 

-2079 

50 

0 

0 

52 

-201 5i 

-1224, 

54 

1159, 

894. 8i 

60 

- 1 48 1 

-874.2 

62 

-568.2 

-387.6 

64 

546.2 

334.0 

66 

-503.1 

-333  2 

70 

0 

0 

72 

30.62, 

21.00, 

71* 

84 . 4 1 i 

53. 05i 

76 

- 1 76 . 2i 

-108. 4i 

aThe  yttrium  charge  is  taken  as 
qY  = +3  and  the  aluminum  as  qAi  = 
(~12q0  - 9)/5;  q0  is  the  oxygen 
charge.  The  lattice  constants 
were  taken  as  a = 12.000  A,  x = 
- 0.0306a , y = 0.0512a , and  z = 
0.1500a.  F.  Euler  and  J.  A.  Bruce, 
Acta  Cryst.,  1_9  (1965),  971  . 

(i  = imaginary  component.) 
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3.  DISCUSSION  OF  RESULTS 


” 


Phenomenoloqical  B for  Nd,  Eu , Tb,  and  Er  in  YAG,  obtained  by  fitting 
theoretical  to  experimental  energy  levels  as  described  above,  served  as  the 
basis  for  the  energy-level  and  transition-probability  calculations  for  the 
lanthanides  in  YAG.  Thus,  by  using  the  B^  in  table  II  for  all  but  Dy,  best 
quadratic  fits  for  each  B^  were  obtained  as  given  in  table  VI  (equivalent  to 
others^).  The  energy  levels  calculated  by  using  these  smoothed  Fj^  for  the 
lanthanides  in  YAG  are  included  in  tables  IX  to  LXXVI  (pp.  17  to  133) . 

The  B,  obtained  by  approximating  the  Y3+  site  as  D2<j  and  the  energy 
levels  calculated  by  using  these  values  also  are  given  for  comparison  with  the 
above  energy  levels  in  tables  IX  to  LXXVI.  The  quantities  labeled 
as  o and  o transition  probabilities  in  tables  XI  to  LXXVI  are  the 
squared-matrix  elements  of  the  electric  dipole  operator  between  the  initial 
and  final  states,  M?  . , obtained  by  using  the  D2d  approximation.  The  M?  are 
related  to  the  oscillator  strength,  P^,  by  1 


P 


if 


(5) 


Several  quantities  that  are  important  in  analyzing  properties  of  laser 
materials  such  as  stimulated  and  spontaneous  emissions  and  cross  sections  are 
proportional  to  M'  through  the  oscillator  strength. 

Because  of  the  reasonably  good  prediction  of  the  Dy : YAG  spectrum,  it  is 
hoped  that  the  energy  levels  calculated  for  the  other  lanthanides  in  YAG  will 
facilitate  the  analysis  of  optical  spectra  for  ions  as  yet  unreported.  A 
favorable  comparison  (unpublished)  of  branching  ratios  from  the  levels 
to  the  4 1 energy  levels  for  Nd : YAG  with  branching  ratios  reported  by  Singh  et 
al|L|  suggests  that  the  squared-matrix  elements  not  only  nay  be  an  aid  in 
spectral  analysis,  but  also  may  be  a valuable  aid  in  the  analysis  of  potential 
and  actual  laser  systems. 


}C.  A.  Morrison,  D.  E.  Wortman , and  N.  Karayianis,  Crystal  Field 
Parameters  for  Triply  Ionized  Rare  Earths  in  Yttrium  Aluminum  Garnet,  J.  Phys. 
C:  Solid  State  Physics,  9 (1976) , L191. 

l4S.  Singh,  R.  G.  Smith,  and  L.  G.  Van  Uitert,  Phys.  Rev.  B,  10_  (1974), 

2566. 
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PB  IN  YAG.  SNOOFHfD  BUN.  AUGUST  30,  19TS. 

INIT.  BUN  ANC  CENTKOIOS.  0 * -0.000. 

S22.000  • B20  110.000  * 822  -391.  COO  ■ BAO 

-1/9T.000  • 860  - 8 3 5.000  • B62  0.000  • B62 


3M 

4 

2 51,0 

3H 

5 

2354,0 

-994 

•000  * 844  0.000 

» 8 

3H 

6 

4527,0 

-746 

.0 00  - 866  O.OCO 

■ 8 

3F 

2 

5101.0 

3F 

3 

64  78.0 

3F 

4 

6950.0 

1G 

4 

9923.0 

10 

2 

16802.0 

FREE 

ION 

PCT  PURE  2*U 

THEO. ENERGY  EXP. ENERGY 

l 

3H 

4 

99.0 

0 

-235.7 

0.0 

2 

3M 

4 

99.9 

0 

-192.0 

0.0 

3 

3H 

4 

99.5 

2 

-186.5 

0.0 

4 

3M 

4 

98.4 

0 

211.6 

0.0 

5 

3M 

4 

96.1 

0 

2 3e.3 

o.c 

6 

3H 

4 

95.6 

2 

241.5 

0.0 

7 

3H 

4 

95.6 

2 

255.8 

o.c 

e 

3H 

4 

93.5 

2 

518.2 

0.0 

9 

3H 

4 

93.8 

0 

537.1 

0.0 

10 

3H 

5 

96.0 

2 

2048.7 

0.0 

ll 

3H 

5 

97.3 

2 

2057.0 

0.0 

12 

3H 

5 

97.7 

0 

2075. 1 

0.0 

13 

3H 

5 

93.2 

0 

2098. 7 

0.0 

14 

3H 

5 

96.  1 

2 

2186.2 

0.0 

15 

3H 

5 

93.6 

0 

2324.3 

0.0 

16 

3H 

5 

94.3 

2 

2325.8 

o.c 

17 

3M 

5 

94.0 

0 

2370.1 

o.c 

10 

3H 

5 

93.5 

2 

2388.5 

0.0 

19 

3H 

5 

92.7 

2 

260  3.3 

0.0 

20 

3H 

5 

92.5 

0 

2607.1 

0.0 

21 

3H 

6 

94.5 

2 

4047.  3 

0.0 

22 

3H 

6 

93.0 

0 

4117.9 

0.0 

23 

3M 

6 

95.2 

0 

4140.4 

0.0 

24 

3H 

6 

98.5 

0 

4174.2 

o.c 

25 

3H 

6 

96.  1 

2 

4203.  7 

0.0 

26 

3H 

6 

95.0 

0 

4218. 1 

0.0 

27 

3H 

6 

92.8 

2 

441 7.4 

0.0 

20 

3H 

6 

80.0 

0 

4444. 7 

o.c 

29 

3H 

6 

75.3 

0 

4529.3 

0.0 

30 

3H 

6 

79.4 

2 

4560.4 

0.0 

31 

3H 

6 

80.2 

2 

4619. 7 

0.0 

32 

3 H 

6 

66.8 

0 

4854.9 

o.c 

33 

3H 

6 

76.  3 

2 

4920. 1 

0.0 

34 

3F 

2 

75.8 

2 

5195.6 

o.c 

35 

3F 

2 

84,1 

2 

5227.1 

0.0 

36 

3F 

2 

69.6 

0 

5236.2 

0.0 

37 

3F 

2 

68.8 

0 

5361.9 

0.0 

30 

3F 

2 

03.  1 

0 

5404.6 

o.c 

39 

3F 

3 

79.0 

0 

6344.2 

0.0 

40 

3F 

3 

77.2 

0 

6366.5 

0.0 

aThe  B are  from  table  V. 
km 


-2089.000  ■ 862  0.000  » 862 

895.000  • 866  0.000  • 866 
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TABLE  IX.  ENERGY  LEVELS  AND  CRYSTAL  FIELD  PARAMETERS  FOR  Pr3+  IN  YTTRIUM 
ALUMINUM  GARNETd  (Cont'd) 


f F 

I cn 

PCT  PUKF  2 MU 

? hFO. 

fNfHGY  r*P. 

FNFKGY 

41 

3F 

3 

73.8 

2 

64S9.6 

O.C 

42 

If 

3 

95.8 

0 

6641.4 

0.0 

4) 

3f 

3 

90.7 

2 

6650. S 

0.0 

44 

3F 

3 

9S.2 

2 

6693.  3 

0.0 

45 

3F 

4 

S 2 • 0 

2 

6837.7 

0.0 

46 

3F 

4 

77.9 

2 

6900.6 

O.C 

47 

3F 

4 

79.6 

0 

6908.8 

O.C 

48 

JF 

4 

74. S 

0 

6952.8 

0.0 

49 

3F 

3 

47.4 

2 

6995.9 

O 

• 

o 

SO 

3F 

4 

93.9 

0 

7086.  3 

0.0 

SI 

3F 

4 

87.0 

2 

7150.4 

0.0 

s? 

3F 

4 

97.9 

2 

7160.5 

0.0 

S3 

3F 

4 

94.7 

0 

7264.3 

0.0 

S4 

JF 

4 

9S.3 

0 

7356.  1 

0.0 

ss 

1G 

4 

97.4 

2 

9561.6 

0.0 

S6 

IG 

4 

98. S 

0 

9632.  3 

O.C 

S 7 

IG 

4 

98. S 

0 

9644.0 

0.0 

S8 

IG 

4 

99.1 

2 

9659.  1 

0.0 

S9 

IG 

4 

98.4 

0 

9787.9 

o.g 

60 

IG 

4 

99.4 

2 

1C005.5 

0.0 

61 

IG 

4 

99. S 

2 

10199.6 

0.0 

62 

IG 

4 

99.4 

0 

10297.9 

0.0 

6) 

IG 

4 

97.6 

0 

10945.2 

0.0 

64 

10 

2 

99.9 

0 

16402.9 

0.0 

6S 

10 

2 

100.0 

2 

16429. 7 

0.0 

66 

10 

2 

99.9 

0 

16936.0 

0.0 

67 

10 

2 

99.9 

0 

17120.9 

0.0 

68 

10 

2 

99.8 

2 

17183.5 

0.0 

are  from  table  V. 


TABLE  X.  ENERGY  LEVELS  AND  CRYSTAL  FIELD  PARAMETERS  FOR  Pr3+  IN  YTTRIUM 
ALUMINUM  GARNET,  ASSUMING  D2d  POINT  GROUP  SYMMETRY3 


IN 

020 

APPROX.  OF  YAG. 

COMPARE  hlTH 

SMOOTHFO  0-2  i 

mu. 

BUM 

i ANO  CENTROIDS. 

0 - -0.000 

-595.000  » B2J  -2858 

.000  • B40 

1053. OCO  * B44 

IN 

6 

231. 0 

1H 

5 

2334.0 

0 

•000  * 064 

JM 

6 

4327.0 

5F 

2 

3101.0 

IF 

* 

64  70.0 

if 

6 

6930.0 

1G 

6 

9923.0 

10 

2 

16802.0 

JP 

0 

204  08.0 

IP 

1 

21087.0 

11 

6 

21432.0 

SP 

2 

222  77.0 

IS 

0 

48813.0 

FREE 

ION 

PCT  PURE  2HU 

THEO.EKERGT  ExP. energy 

i 

3M 

4 

99.8 

2 

-203.2 

9.C 

2 

3H 

b 

9 1.  7 

4 

-166.9 

0.0 

1 

3H 

b 

9ft.  6 

0 

205.2 

0.0 

4 

3H 

b 

96.0 

2 

24  3.  1 

o.c 

5 

3H 

b 

96.4 

4 

324.5 

o.c 

6 

3H 

b 

95.1 

0 

44u.  3 

0.0 

T 

3h 

b 

94.0 

0 

516.3 

o.c 

8 

3M 

3 

97.7 

2 

2081.4 

0.0 

9 

3H 

5 

96.3 

4 

2099. 3 

0.0 

10 

3H 

5 

93.0 

0 

2119. 1 

0.0 

u 

3H 

5 

93.9 

0 

2130.3 

o.c 

12 

3M 

5 

94.0 

2 

2337.  7 

0.0 

IS 

3H 

5 

93.0 

4 

2359.2 

0.0 

1 6 

JH 

5 

94.0 

0 

2374.9 

•0.0 

IS 

3H 

S 

92.0 

2 

2375.3 

0.0 

16 

3M 

6 

94.7 

2 

4101.8 

0.0 

IT 

3H 

6 

93.0 

4 

4123.2 

o.c 

18 

3M 

6 

39.0 

0 

4191.7 

0.0 

19 

3H 

6 

96.2 

0 

423C.0 

0.0 

20 

3H 

6 

94.3 

2 

4319.6 

0.0 

21 

3H 

6 

ft 9.  3 

0 

4440.0 

o.c 

22 

3H 

6 

77.0 

2 

4337.9 

0.0 

2S 

3H 

6 

89.2 

4 

•4618.  3 

0.0 

24 

3H 

6 

70.2 

4 

4044. 1 

o.c 

25 

3M 

6 

77.7 

4 

4709. 3 

o.c 

26 

3F 

2 

83.7 

4 

5211.7 

0.0 

2 T 

3F 

2 

72.3 

2 

3270.1 

0.0 

28 

3F 

2 

63.2 

4 

32H2.6 

o.c 

29 

3F 

2 

93.3 

0 

3321.8 

0.0 

JO 

3F 

3 

79.3 

4 

6349.3 

0.0 

SI 

3f 

3 

77.7 

2 

6 '91.8 

o.c 

S2 

3F 

3 

93.3 

2 

6633.  7 

0.0 

35 

3F 

3 

97.3 

0 

6685.2 

o.c 

54 

3F 

6 

49.6 

4 

6037.2 

0.0 

55 

3F 

b 

79.5 

2 

6H97.4 

0.0 

1690. COC  * 864 


The  B.  are  from  table  VI. 
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TABLE  X.  ENERGY  LEVELS  AND  CRYSTAL  FIELD  PARAMETERS  FOR  Pr3+  IN  YTTRIUM 
ALUMINUM  GARNET,  ASSUMING  D2d  POINT  GROUP  SYMMETRY*  (Cont'd) 


FREE 

ION 

PCI  PURE  2«U 

TMEO. 

ENERGY 

EXP. ENERGY 

36 

3F 

6 

76  • S 

4 

6932.9 

0.0 

37 

3F 

4 

44.1 

4 

6957.1 

O.C 

3R 

3F 

4 

94. 3 

0 

70  79. E 

O.C 

39 

3F 

4 

7 f.h 

0 

713^.3 

O.C 

40 

3r 

4 

92.  S 

2 

7171. S 

O.C 

61 

3F 

4 

#6.  I 

0 

729E.0 

0.0 

6? 

1G 

4 

9 7.6 

4 

9552.5 

O.C 

63 

IG 

4 

* 8 . 6 

4 

9640. 3 

O.C 

6% 

IG 

4 

9P.9 

2 

9644.? 

O.C 

6 5 

IG 

4 

98. S 

G 

977  #.e 

0.0 

66 

IG 

4 

9 9.2 

2 

10107.  1 

O.C 

67 

IG 

4 

99.  1 

0 

1014  3.  3 

O.C 

68 

IG 

4 

#6.9 

0 

10796.4 

O.C 

69 

10 

2 

9 9.8 

4 

16421.  1 

0.0 

•>0 

10 

2 

99.8 

0 

1644P.  1 

O.C 

SI 

If) 

2 

97.0 

4 

16  738. 0 

0.0 

S 2 

10 

2 

#1.6 

2 

1703  7.9 

O.C 

S3 

3P 

0 

9 9.  1 

0 

20617. 5 

o 

• 

o 

S6 

1 1 

6 

#9.8 

0 

20836.7 

0.0 

ss 

1 1 

6 

99.9 

2 

20874.9 

O.C 

S6 

l 1 

6 

9 9.9 

4 

20922. 7 

O.C 

S 7 

3P 

1 

#9.8 

0 

21043.4 

O.C 

SB 

3P 

1 

98.7 

2 

21153. 2 

0.0 

59 

l I 

6 

100. 0 

4 

21 155.2 

0.0 

60 

1 1 

6 

100. 0 

4 

21  158. H 

0.0 

61 

11 

6 

84.0 

4 

21SB4.0 

O.C 

62 

i r 

6 

#3.5 

2 

2173H.2 

O.C 

63 

u 

6 

8 6.  7 

2 

21984.0 

O.C 

66 

1 1 

6 

99. S 

0 

22012.8 

O.C 

65 

ii 

6 

99.6 

0 

221  18.9 

O.C 

66 

3P 

2 

99.  7 

4 

22183.4 

0.0 

67 

IP 

2 

99.3 

0 

22331.2 

0.0 

6H 

3P 

2 

B 6 • 4 

4 

22354.0 

O.C 

69 

IP 

2 

81.6 

2 

22512. 3 

O.C 

1 0 

IS 

0 

99.9 

0 

4BB5->.  B 

o 

o 

a 

The  B,  are  from  table  VI. 
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TABLE  XI.  VALUES  FOR  SQUARED-MATRIX  ELEMENTS  OF  ELECTRIC  DIPOLE  OPERATOR  BETWEEN 
INITIAL  AND  FINAL  STATES  THAT  ARE  PROPORTIONAL  TO  OSCILLATOR  STRENGTHS 
FOR  P r3+  IN  YTTRIUM  ALUMINUM  GARNET® 


SIG*P 

1849517  I N i* m • i 

Mil  ll  If  If 5 

Bf  1 *7f  H 2*U  * 

» 4 ANT  2*0  • 2 

6 1 

16 

IS 

55 

22 

1? 

46 

4 

4 0 

31 

52 

11  o 

IM  6 

IM  S 

11  6 

3M  6 

3M  5 

IG  4 

3H  4 

37  4 

37  1 

10  2 

60 

1 1 

6 

5.4 I6l 

C 4 

2 . 3 6 Of 

01 

l."6lf 

01 

3 . f*2  7f 

01 

9,  M6  If 

01 

S. 762f 

01 

1.4851 

00 

4. 7167 

OC 

9.9526 

02 

1.3196 

03 

3.1 106 

02 

?6 

3 7 

2 

6.  16  If 

C 1 

4.5*71 

04 

1.'  4 37 

( s 

2 • C 3 7f 

04 

4.  !<»7F 

76 

6. 6456 

04 

ft  • 9fto  k 

02 

1 . 988f 

05 

1.5556 

04 

1.3067 

04 

1. 7956 

04 

*6 

1 1 

6 

l.uoir 

06 

I.24SF 

02 

7.m  >Sf 

u2 

6.8057 

03 

1.300F 

02 

1 .6227 

01 

2.  181 f 

05 

6 . 12  If 

03 

1.0516 

05 

2. 3666 

01 

1.9956 

04 

1 7 

3f 

6 

i.2i  >t 

Ol 

1 .61  ft 

04 

6.:S4k 

J4 

i • 6S4t 

02 

2.4977 

05 

1 .1511 

05 

4.659k 

0 3 

1.671k 

04 

2.9746 

03 

3. 7657 

04 

1. 7496 

CO 

9 

3M 

S 

t.nisf 

O 1 

1.9226 

OS 

7 . 7 «J  If 

03 

l .77ftF 

03 

l • 44  Sf 

02 

6.6871 

04 

5.911k 

03 

7.G21F 

04 

3.8676 

01 

6.9897 

03 

5.6157 

C 2 

M 

1C 

4 

i.  »m; 

OS 

7 . 3 l ?f 

f 2 

l . A 747 

OS 

. . 222f 

OS 

2.433F 

7 -4 

1. 1601 

03 

6. 189k 

Ol 

2.4257 

Ol 

3.  1 726 

02 

2.9066 

03 

1 . 0 997 

OS 

2 

IP' 

4 

r.  it.  if 

03 

i .om 

04 

1 .4  76f 

06 

J . 7>4f 

03 

1 .8fc4f 

02 

2.31  If 

04 

9.450k 

0 2 

1.2506 

05 

2.7317 

04 

3.4  147 

03 

l. 3517 

01 

36 

If 

4 

S.  76  4' 

C4 

1 .63  It 

04 

4 .6117 

04 

2.220F 

04 

8.8987 

01 

1 .3081 

01 

4.  7S7f 

03 

1.2786 

04 

8.  3537 

02 

1.9217 

04 

8.4  726 

C3 

30 

>7 

3 

M.M2  >1 

0 1 

l.64?f 

OS 

1 .1  101 

OS 

2.2576 

01 

6.074F 

04 

8.5  866 

04 

4.7111 

t 3 

2.12CF 

03 

8. 1 1 77 

-02 

2. 3<GF 

04 

1.2GCF 

n3 

66 

11 

2 

6 . 0 6 C f 

0 1 

l .4  36t 

C4 

S.SSlf 

Cl 

6.  I94f 

OS 

2. 7307 

01 

2. 3241 

02 

4.671 f 

02 

2.0111 

04 

2.0507 

02 

7.9887 

03 

l. 7967 

04 

2* 

If 

2 

4 • . ’ S •*  k 

0 3 

5.9967 

0| 

2 .427k 

04 

l .«ftlF 

02 

ft. 1617 

03 

2. 14  7k 

05 

8.597k 

02 

1 .3071 

05 

2. 1277 

04 

1.61/7 

04 

2.6 367 

04 

66 

»ft 

2 

3.  > j ii 

0 3 

1 .OS  Ik 

os 

4.312k 

04 

4.  lC7t 

04 

8.870F 

02 

1 .0926 

04 

2.657k 

01 

5.0166 

04 

l.il6? 

03 

5. 1 35 f 

04 

1.2587 

04 

6 I 

1 I 

6 

7.2 7 ir 

04 

1 .945? 

04 

i.  J00» 

04 

4.2101 

03 

2. 6457 

02 

1 . 722f 

04 

4. 197  f 

05 

4.673F 

03 

1.7367 

05 

1 .6647 

03 

2.0876 

05 

2 3 

b 

2.  V2f 

<2 

4.|7*f 

04 

>.  )H4f 

04 

3.47  77 

03 

1.3517 

0 3 

S.  326f 

03 

ft. 696k 

03 

6.1 50F 

os 

9.3487 

03 

6.ISG7 

04 

1.  1 377 

04 

l 3 

AH 

4 

l.'fS  if 

0. 

4 . 7 | F*  f 

03 

3 .66 Of 

03 

6.6997 

0? 

S.2S41 

04 

1.4/96 

04 

2.9191 

02 

1.9846 

0 3 

1.5907 

04 

2.9216 

04 

1.6731 

03 

4 3 

i<. 

4 

I.  *4  VI 

05 

7.1147 

O? 

1 . tittf 

05 

>.92IF- 

04 

3.02  3? 

04 

1 ■ 6 89f 

03 

6. 826  f 

03 

2.1337 

03 

1. 1626 

04 

2.4  166 

03 

1.5806 

03 

5 

IM 

4 

3.  >H4f 

0 i 

7.72U 

03 

2.4427 

03 

1 . 1 79f 

04 

7. 52  1 7 

03 

4.2827 

04 

8.  100  6 

<•? 

5.6856 

00 

1.1267 

04 

2.2556 

04 

1.  3587 

04 

3 7 

»r 

4 

6.  1 1 7 f 

w4 

S.H477 

01 

1.  74  If 

C4 

l .0307 

os 

9.5066 

03 

1 .0066 

04 

1.500k 

03 

2.8647 

04 

9.8766 

02 

1.9977 

04 

5. 1586 

04 

34 

if 

4 

1.4  / hi 

1.4 

1.7  7 If 

0» 

6.  *6  7k 

04 

#.n7«f 

04 

l . I486 

05 

/ . 790k 

0 1 

3.492 t 

03 

1.1477 

05 

4.8617 

02 

l .4  79k 

01 

2.463F 

04 

si 

l c 

2 

3.  > a l r 

04 

4.?24f 

o> 

4 . j 3 If 

0 3 

6. 22pr 

04 

1 .904k 

oi 

<.8C4f 

01 

2.2351 

04 

l .0926 

04 

2.00ft 

04 

4.8556 

03 

2.2556 

05 

2 S 

A* 

6 

1.2 1 Jl 

( 1 

«.  .Si'll 

01 

l . ‘Oof 

03 

7. 72or 

03 

2.G227 

0.4 

3. 1961 

f 1 

1.  7696 

G4 

9 . 2566 

02 

2.2546 

04 

7.6H97 

04 

2.  >276 

03 

68 

IP 

2 

2.  >S  " 

02 

1. 78«l 

.4 

4 . *a  0 >7 

l.4 

1.01  #7 

04 

i .«-m 

01 

8.2366 

04 

1.655k 

04 

1 .468 1 

04 

4.2716 

04 

1 .6066 

04 

2. >317 

03 

56 

1 1 

6 

C • 2 6 f>  ' 

i 4 

5.0S0t 

«>1 

3 ,4M4f 

-01 

8. 55  >7 

02 

7.85  7k 

01 

l . 1851 

01 

6.  196k 

03 

2.1816 

02 

6. 8ft*f 

02 

l. 3096 

03 

2.2671 

03 

2 4 

If* 

6 

?.  »/ n 

n i 

1 .745r 

7. '.7  1 ? 

•J  3 

*.206? 

0? 

3.  l4Pf 

04 

2. 1 537 

04 

5.0546 

03 

l . 779E 

04 

l. 1756 

04 

6.7536 

04 

3.816F 

G3 

*t 

(*9 

,1 

6/ 

20 

8 

44 

1 

35 

32 

ir  • 

IP  2 

30  l 

1 1 6 

3H  6 

3M  5 

IG  4 

3M  4 

37  4 

37  3 

60 

1 1 

6 

2.  * Of 

02 

A • l l6f 

01 

2.  10  1 1 

01 

6.042C 

03 

2.425k 

00 

9. 7Clt 

01 

4.9286 

04 

1.8586 

01 

l. 720f 

04 

1.8946 

02 

26 

If 

2 

2 • » l 4 f 

07 

4. 1 12t 

04 

3.0  *47 

1 1 

6. 1 76? 

03 

4.4796 

01 

1 .9  796 

03 

1 • S5  7 f 

04 

5.3426 

03 

2. 7186 

04 

2.5127 

03 

it 

1 1 

6 

2.  ■*•" 

c . 

1 . 7147 

04 

2.1147 

0? 

1 . 14  77 

04 

l .502? 

03 

4.5  72f 

02 

1.9876 

03 

3.7476 

01 

8.31  76 

03 

4.10  36 

03 

l r 

IN 

6 

1.47N- 

04 

1 .2Hlf 

>1 

: . ’4  7* 

1 • 

'.7226 

02 

6.460? 

02 

4.2806 

04 

1.470l 

0? 

4.5307 

03 

8.3526 

02 

3.5356 

02 

9 

|f- 

4 

5 . 1 > , 

04 

l .6  Ut 

04 

i . no. 

• . 4 

2 • S 1 S' 

01 

3.596c 

00 

1.2186 

0? 

l . 249  F 

04 

2.674.6 

04 

2.  1 756 

03 

1.4416 

04 

42 

l . 

4 

4..*  7,»r 

0? 

1.771 

Cl 

’ , .4r,k 

U4 

m.»  ,76 

01 

l.  12P? 

r 3 

1.5081 

04 

2.R896 

04 

1.9916 

03 

1.4  7 76 

04 

3.43/6 

02 

2 

If 

4 

2.*M  ,? 

..4 

1.166? 

CO 

l.  *1  7 

J4 

2.102? 

02 

1.64  1? 

04 

l . 1827 

05 

2.521k 

03 

2.9796 

03 

7.7016 

03 

2.954f 

04 

34 

if 

4 

-A.  if»4F 

0 1 

<•  .6717 

04 

?.  *2  " 

1 1 

S.  79  77 

Of 

9.  4 907 

0) 

t . 04fr7 

Of 

9.  73 Ir 

03 

7.18*>6 

03 

1.3206 

04 

1.2526 

02 

30 

1* 

1 

t.7-!<* 

0 1 

7 . >06.- 

01 

1 . *6  JC 

cs 

: . i4i r 

0? 

3.  784*-  - 

■01 

5. 3446 

01 

8.5286 

03 

5.1766 

04 

3.6216 

02 

8. 5736 

Oi 

46 

1? 

2 

1.  17  H 

04 

4.1 907 

04 

2.  *3>r 

3 

l . 71  >f 

02 

7.187? 

03 

7.2  347 

02 

9 . 899  6 

6 3 

5.5867 

02 

4. 1286 

01 

2.2376 

03 

2* 

1 1 

2 

5.  < • lr 

02 

3.-*S0t 

.4 

1.71* 

04 

4.012? 

03 

4.29MP 

04 

7. 7596 

oi 

2.882k 

04 

1.6726 

02 

1.4766 

04 

1.2216 

03 

66 

X J 

7 

#.  J4  A 

1 4 

6.77.1k 

1 

1 . .42t 

34 

2 • SQftk 

01 

5.0306 

04 

1.923? 

03 

9.032k 

03 

1.2306 

0 J 

9.7756 

03 

3.703k 

04 

6 l 

l f 

6 

1.21  ■ 

4 

6.04  >►. 

Z 1 

H . 7 <41 

32 

t.soic 

03 

l . H 1 9r 

03 

4. 9CSF 

03 

1.8006 

03 

1.4656 

01 

3.9406 

03 

1.9566 

03 

? 3 

AH 

6 

3.  17  lr 

.14 

7.«  76* 

04 

3. 2 Cor 

04 

2 . 7 70F 

01 

1.1976 

04 

1.5716 

02 

8.  1516 

03 

3. 3846 

03 

1.8316 

03 

2.8576 

04 

13 

lr- 

S 

f . 2 If 

■ | 

1.414? 

n 

S.4  74' 

0 3 

6.271k 

02 

9.306? 

04 

2.823? 

04 

4.2756 

03 

2.3466 

06 

5.0846 

02 

5.3406 

04 

43 

l - 

4 

6.  i4  | ‘ 

' » 

i.96Pt 

oi 

l.lM* 

04 

G.533? 

03 

1.796? 

03 

8.8486 

03 

3.601k 

04 

3.0706 

03 

1.9286 

04 

4.91 16 

02 

S 

AH 

4 

6.  1 ,c 

0 f 

1 • 4 7 1 r 

04 

1.15  1? 

04 

».  USE 

03 

s.«64f 

04 

8. 9?16 

04 

9.87«E 

02 

4.4336 

02 

2.5456 

04 

1.9776 

02 

37 

If 

4 

4. 774 f 

. 4 

l • C ft  7 1 

f-4 

1 . 7 7 3« 

03 

l.f *2? 

04 

4.9977 

7*4 

5.408? 

02 

3.3086 

03 

6.245F 

01 

7.4496 

03 

1.5116 

0 1 

34 

If 

4 

2.74  l» 

>J  3 

>.«0|f 

0 1 

9 . . 7 Ik 

04 

. .Pfclfc 

03 

9.307k 

04 

3.2426 

03 

2.1966 

04 

1.2696 

04 

1.8336 

03 

1.2826 

04 

M 

1 1 

2 

4.  14  7f 

( 4 

1 . ft 16t 

Z I 

S .4  18. 

33 

2 . 6ft  Ik- 

04 

4.S90C 

03 

4.362k 

02 

l . 3846 

04 

4.1766 

02 

4.6376 

03 

1 .Co  1 6 

03 

25 

Af 

6 

4. 4 >or 

0 J 

6.704C 

0 l 

1 .0  3 if 

04 

1.621? 

03 

1.6916 

05 

1.SC66 

04 

7.2916 

C 4 

2.4847 

03 

5.6626 

04 

2. 1S36 

04 

6? 

1 ° 

2 

i • Oj  >? 

f 5 

2 .Of  47 

7.4 

l . iShf 

04 

1 .048? 

03 

1.634? 

04 

h. l 317 

03 

1.2496 

04 

5.7066 

02 

1.0266 

04 

1.5146 

04 

S > 

1 1 

4 

5.266? 

27 

1.542? 

04 

7.  A 4 Of 

01 

1 .Slftf 

04 

2.290? 

01 

1.3187 

02 

4 . 5597 

04 

1.8476 

03 

2.0066 

04 

1.0701 

01 

24 

)*• 

6 

2. 7?  Ir 

0* 

4.4 30 L 

01 

i .s')-*: 

04 

* . 3706 

02 

5.094? 

0 3 

9.0406 

04 

7.685? 

04. 

3.3926 

03 

5. 7186 

04 

6.6376 

04 

a A given  value  must  be  multiplied  by  a constant  and  the  cube  of  the  energy  difference  between 
the  initial  and  final  states,  for  example,  to  obtain  the  spontaneous  transition  probability. 
These  values  were  obtained  by  using  the  parameters  given  in  tables  VI  to  VIII  for  q = -1. 55. 


TABLE  XII.  VALUES  FOR  SQUARED-MATRIX  ELEMENTS  OF  ELECTRIC  DIPOLE  OPERATOR  BETWEEN 
INITIAL  AND  FINAL  STATES  THAT  ARE  PROPORTIONAL  TO  OSCILLATOR  STRENGTHS 
FOR  Pr3+  IN  YTTRIUM  ALUMINUM  GARNET* 
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SS  l I 6 2.  172E  OS  1 .6 1 A E 01  9.720*  01  1 . 1 2 7*  OA  2.H51F 

22  »*i  6 2.) 2 6 1-  0«  1.1 96 F OA  6.l/4k  OA  b.#46E  04  l.*64f 

1/  4h  S 4.9‘»0F  OJ  1.I0FE  0*  A.77CF  0 2 ».?77F  Oa  1.184* 

A 6 t<.  A 7JM(  04  ■»  .9/  7 f 04  2 .4  5 If  01  2. ISO*  OS  9.8llf 

A 1H  A 4. Hof  0?  1.2SSF  04  A.llSF  OA  A.IAlF  01  2.7906 

AO  IF  A 1.9R7F  OA  2.910F  OA  6 . *0  IF  02  l.OSAF  OS  4.664F 

41  IF  4 1./7AF  04  1.2S4C  04  5.>9?t  04  6.  764E  04  A.A0|f 

S?  It  2 A./?  If  OS  1.AMF  01  1.1 99f  0/  2.1 C8F  OA  7.1R0F 

2f  IF  2 M.lfbF  Cl  1.1*1*  OA  l.jfAF  OS  1.112F  01  t>.64SF 

69  4®  2 4.649'  01  1.745E  OA  /.COM.  OA  J.*96f  04  l.47|F 

SR  I**  I 1.4NMF  04  1.1916  oa  S.lOIF  OA  4.960F  04  2.926F 

62  1 I 6 2.472F  fA  A. AS  If  0*  2 . )uOf  0 3 7.1A1F  OA  l.OSAF 

20  lH  6 A.  2 T IF  02  A.691F  01  1.24'F  01  4.967E  01  1.A11F 

* «H  5 2.221*  00  A.S10F  02  1 . * 1 2*  OA  1.465*  OS  1.692F 

AA  10  A S.6tAf  oa  1.71SE  OA  I.A91F  OA  2.A10F  02  S.AORt 

l  4H  A a. 1601  02  I.IR1E  OA  A.lH#f  OA  ».442E  01  I.141F 

15  IF  A 2.550*  OA  2.7*  At  OA  2.  AOif  OA  l . 4 | *F  02  1.09*F 

12  »F  4 I.A1  >f  02  4.79AF  00  4 . #C  IF  04  2 . 2A2F  01  I.A81F 

A | II  >0  29  67 

IF  A IF  1 1 • 2 IF  2 IP  2 

61  11  6 1 . * 1 ?F  OA  S .0*7 k 03  2.U0£  01  I.16*f  01  R.111F 

16  »H  6 l • 7t  OA  7.2A9E  04  l.»<46f  02  1.0R6F  01  1.491k 

IS  4H  S 1 • 16  4 1 01  6.1R6F  02  2.CC0F  4.4C9E  C2  1.241F 

SS  II  6 2.70 Sf  00  1.12SF  02  2.22 4*  OS  t>.71#f  01  1.S07E 

22  4 6 1.218k  OS  7.919F  01  A.i6Sf  02  1 .671k  OA  l.OIAt 

12  4H  S 1.S2  If  OA  2.R2RF  OA  |.|7?f  02  m.9|4*  04  2.192F 

A 6 1C  A S.llIF  02  8 .000  f 02  1.4*7*  Oi  A . 960F  Cl  1.1A6F 

A IH  A l.JMF  OA  H.7A0F  O?  7.242F  01  S.ARIf  OA  1.96<H 

AO  IF  A 7.1A2E  01  4.6S9E  -01  *.#H7k  01  i.SIHE  01  2 . * ASf 

11  IF  4 S.Rbo*  04  R.291E  04  1.4TAF  OA  4.2AAF  01  1.291* 

S2  It  2 A.IAIf  OA  2.666E  04  1.A17E  OA  n./SSf  02  I.01IF 

27  IF  2 1.1701  01  2.S16E  01  l.lOF  ol  2.1A0E  02  R.S72F 

69  IP  2 1. 22  If  OA  2.7  9A  f OA  1.U3F  Oa  l.9l6f  01  9.20IE 

SR  IP  1 1.27SF  OA  2.16AC  OA  7.»94*  03  A.1PRE  OA  5.599* 

62  1 I * 6.  1 8 4f  OA  A.229E  04  5.7051  OA  A. AO 6f  01  l.'6C* 

20  IH  6 S.AS7F  04  6.7S1E  01  7.r»S9k  01  I.RR6F  01  l.92Af 

8 3H  S 9 . AA  1 t 01  1.072E  OA  2. *47*  02  1.6?6f  Oi  R.OAOf- 

AA  1C  A S.9S71  00  I.S91E  OA  6.672F  04  *.P 2of  01  9.0C6* 

1 IF  A I.S21F  OA  1.11SE  OS  I.IAAF  *4  5.171*  OA  2.211F 

15  IF  A 1 • 1 6 *F  01  2.425F  04  1.125k  03  S . R | Rf  OA  | . 190F 

12  IF  1 I.SIAf  01  6. RACE  01  S.292E  02  A.lsRF  04  2.00RF 

A 7 7 39 

10  A Vi  A If  A 

63  II  6 2.M74F  02  1 .202f  01  R.'.MCr  01 

1 6 IH  6 f .OR  AF  OA  7.I21E  01  I.-.6SF  OS 

IS  IH  S I.SIAF  01  2 .ft  RSF  01  9.  S1F  C2 

SS  1 I 6 1.2 1 Sf  OA  1.001F  01  9.MHF  01 

22  IH  6 1.A4CF  03  A.O||k  OA  2 • 70  2t  1A 

12  IH  S R.  *6  6 T OA  2.  R 7 If  OA  I • I 8 *F  OS 

A 6 1C  A 1.919F  OS  I.SOOF  04  l .006*  CS 

A IH  A 7. 6 76f  01  1.S1RF  01  R.J69L  04 

AO  IF  A 1 . 46 AF  OS  6 . S IRk  OA  1 . » 70k  OA 

11  IF  3 1 . *46 1 F 01  6.96AE  04  l.!2Ar  OA 

52  1C  2 1.1I2F  OlJ  1.1A5F  04  2-578*  04 

27  IF  2 l.SAAf  04  2 . 1 1 I ( OA  A.4C9F  01 

69  IP  2 1.010F  OA  N.I26F  03  1 .5 79F  OA 

SR  4 P 1 S.2A0F  01  2.R76F  OA  2.122*  CA 

62  1 I 6 2.0 1 71  OA  1.796F  03  A.#1Cf  01 

20  IH  6 7.  IS  IF  01  2.77*.  0<  1.761*  OA 

0 IH  S 9.93CF  04  1.049k  OS  1.204'  OA 

AA  10  A A.R2  if  OA  I.RftlF  01  I • '**41  OA 

1 IH  A 1 .0  4SF  01  1.1  OAF  01  2 . •*  1 71  OA 

3S  IF  A 7.110k  01  A.496C  01  2.78SC  01 

12  If  1 I.SlRf  0?  l.23Sf  OS  I.II9C  02 


Ih  SA  21  1A  am  1 

IF  A 116  3M  6 IH  S 10  A 4*1  A 

01  *.12Ak  02  l . 32 7 1 OA  3.143E  02  6.067E  02  8.A29F  02  A. iOAk  03 

01  S.621F  OA  A • 6 7A  f 02  9.0S7F  OA  S.R27E  OA  l.OAAF  OA  2.713F  OA 

01  2.001E  02  1 . 310  k -0 1 6.777F  02  3.  121F  03  1.I10F  01  2./10F  01 

02  2.96»F  OA  1.248*  01  1.286E  03  1.333F  02  A . A 56f  02  I . 1 9AF  02 

OA  4 . * FOE  OA  S.0»2t  01  2.AA1E  02  2.077E  OA  1.77AE  OA  6.607F  OA 

OA  I.RSSF  OA  6.  456 E 02  1.1AAF  OS  S.089E  01  1.258E  OA  l.S19f  01 

03  i.AAOf  OS  1 . 726 f GA  2.118F  03  2.S0SE  03  A.  7 72F  OA  2.051*  02 

OA  7.7 0*E  OA  7.6RAE  02  2.293E  OA  I.A31F  OS  1 .09Ak  01  4.807k  01 

04  2.68AE  OA  5.60?t  01  2.S96fc  OA  1.164E  01  i.lsSf  Oa  I.72SF  01 

OA  ■».  102F  02  S.  IS  3 C 0?  1.1R7E  OA  2.136E  OA  9.405f  0 1 2.  796*  OS 

03  6.910*  03  8.  HO f 03  H.214F  02  l.#79F  02  A.697f  OA  1.222*  OA 

OA  S.  12 9k -01  1.079F  03  1.S60E  02  t.7A3f  OA  6.381E  03  l.bSAt  01 

OA  1.2*0*  01  6.2S2F  01  A.S07F  03  3. 7207  03  1.1 ?8f  OA  l.aOOF  OA 

OA  1.2H7I  OA  l . 06  7 1 02  1.2SSE  OA  1.052E  02  l.lSAf  03  l.Sl8f  06 

(-2  1.9SSF  OA  l . 1 *3  f CS  1.524F  OA  H.ASIF  02  2.A32f  OS  I.SlOf  01 

01  7.0C7F  02  1 .SRI t 01  I.A96E  OS  2.A23E  OA  8.69AE  02  1.024k  OA 

02  1.4  4MF  OS  l • S 7 1 k 02  1.3S2E  02  3.99AF  OA  1.91RE  01  S.OlS*  OA 

01  6.667F  02  9.69lf  01  9.CSlf  OA  1.2SSF  OA  6.2Alf  00  2. 116F  Cl 

)A  *.61^F  01  9 . 1 H 7 f 02  l.OSSf  02  1.612E  01  8.S*2E  01  2.S08F  OS 

01  4.6L9k  03  l.RME  03  2.27SE  0>  2.569t  OA  9.2  37C  02  1.61*1  OS 

05  1.0H1C  OA  | . 98 1 f 03  I.829F  OS  6.  406F  OA  l.64*f  03  6.0SAE  OA 

S 7 70  SI  64  19  10 

IP  1 ISO  IP  0 116  4H  6 IH  S 

02  1.97ft  03  S . 0 38 1 0 4 6.146*  01  1 .S90F  OS  7.766E  02  A.AblE  03 

04  1.020f  OA  A . 990  E 01  rt.46  2f  04  1.A78F  01  7.2  72f  03  2.  4A3F  OA 

01  1.6C7F  02  A.AA1*  GO  A.S9A1  02  1.2«7F  01  A.103F  OA  7. 46lf  03 

OA  7.AS7E  00  1.  S09  f OS  3.4S0F  04  6.82?f  OA  8.704F  02  9.2A3E  OI 

OA  1 . ?C  7f  OA  1 . SI >1  -02  8 . *96 f OA  A.ItSE  01  2.3S8E  OA  2.2S9F  OA 

04  l • I **  4F  OS  1.S79E  01  S.4A41  01  3.632E  01  2.I9HF  CA  9.103F  03 

fA  2 . 1 1 1 F 01  5.41G*  OA  H.1S6F  03  I.P77E  OA  1.0S1F  OA  7.0PRF  01 

OA  1 . 7 72F  OA  1.1106  03  3.439E  OA  6.SSIF  02  1.614k  02  1.4  77f  OS 

OA  A.49IE  01  R.06U  01  2 . 68  A F 01  9.670E  03  4.909E  OA  1.26SF  03 

05  1 . 1 S9f  OS  1.160*  OA  1 . A 09f  Cl  S.37AE  03  I.S99E  OA  1.161T  CA 

01  l.**H9f  ul  1.12#*  US  H.179F  01  A.13*E  OS  1.72SF  03  2.  4A9f  02 

01  6. 0*0k  01  A . A 96  k 01  2.11*6  OA  1.076E  01  2.927k  OA  1.6AAF  OS 

0«  1.6S2F  OA  7.S7A*  02  1.641*  OA  1.1S2E  OA  1.A90F  OA  3.294F  OA 

OA  i.S  12*  OA  1.5711  02  2.A0AF  01  1 . 50  7E  03  2.2*IF  OA  S.191F  CA 

01  7.25MF  02  1.  v>46f  OS  2.0AAI  00  1.313F  OS  2.1A2E  01  1.A31F  03 

0*  I.1a<*  Oa  6.733*  01  1.20IF  OA  7.293F  02  1.1A7F  02  8.A9AF  01 

01  6.2*lf  OA  S.  701  * 31  1 .9 Ilf  02  I.620F  00  S.646E  OA  3.  70AF  01 

Cl  4. 70S*  OA  2.521*  CS  S.12*f  OA  2.211E  OA  5.209E  03  1.108*  OA 

r\A  f.ltlf  OA  A. 5*7*  01  1 . 22  IF  uS  7.S70F  02  7.R17E  01  A.161E  01 

l>*  4 . • )SI  OA  1 • 171*  05  9.2191  OA  2.017F  OA  2.S0OF  OA  1.19IF  OA 

OA  1.02SF  01  7.  7*aC  02  2.RlAf  01  2.606E  02  S.237I  02  A.A92E  Oft 


aA  given  value  must  be  multiplied  by  a constant  and  the  cube  of  the  energy 
difference  between  the  initial  and  final  states,  for  example,  to  obtain  the 
spontaneous  transition  probability . These  values  were  obtained  by  using  the 
parameters  given  in  tables  VI  to  VIII  for  qQ  = -1.55. 
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TABLE  XIII.  VALUES  FOR  SQUARED-MATRIX  ELEMENTS  BETWEEN  INITIAL  AND  FINAL  STATES 
THAT  ARE  PROPORTIONAL  TO  OSCILLATOR  STRENGTHS  FOR  Pr3+  !N  YTTRIUM 
ALUMINUM  GARNET* 
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3A  given  value  must  be  multiplied  by  a constant  and  the  cube  of  the  energy 
difference  between  the  initial  and  final  states,  for  example,  to  obtain  the 
spontaneous  transition  probability . These  values  were  obtained  by  using  the 
parameters  given  in  tables  VI  to  VIII  for  • -1. 55. 
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A given  value  must  be  multiplied  by  a constant  and  the  cube  of  the  energy 
difference  between  the  initial  and  final  states,  for  example , to  obtain  the 
spontaineous  transition  probability . These  values  were  obtained  by  using  the 
parameters  given  in  table  VI  to  VIII  for  qQ  = -1.55. 
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C 4 

1 .404f 

vl 

b.  2S  76 

C4 

1.212F 

OS 

1.9126 

-01 

2.0/6F 

04 

2. 90S  F 

04 

3.306F 

04 

6.7266 

01 

5.6426 

03 

n 

If 

1 

s.soet 

02 

t.  Ib2f 

04 

b.  >2 *F 

04 

1 .0S8F 

04 

7 . 2 1 86 

04 

S.C/96 

03 

2. 7246 

03 

3.6936 

04 

S.018F 

03 

1 .4926 

04 

5? 

l 

2 

1.27  If 

04 

l .ssot 

01 

4.,(?2t 

03 

S.2S0C 

os 

l.l 30F 

03 

1. 1 12F 

03 

2.S94E 

04 

6.7236 

03 

1.9766 

04 

6.6666 

03 

2 / 

If 

2 

S.JblE 

■<. 

1 .021 4 

04 

1. JS2E 

02 

b.  181f 

Cl 

6. 91 OF 

01 

2. b 71 F 

04 

4.0706 

03 

2.51SE 

OS 

2.0926 

04 

9.2906-01 

6* 

IP 

2 

U0?l€ 

04 

2.4/4* 

01 

4 . 4 2 l f 

01 

2.SS27 

04 

b.424f 

Cl 

1.1286 

04 

3. 4236 

01 

8. 7876 

03 

3.8526 

03 

4.6306 

04 

SI 

IP 

l 

1.3526 

12 

4.421E 

01 

8 . /2  84 

0 I 

4 .S62C 

02 

1.1526 

02 

8. Ib26 

04 

2.4896 

04 

2.0116 

04 

1.7886 

05 

3.799E 

03 

b? 

l 1 

0 

b.  IH  IF 

■ i 

2.5526 

04 

4 , ■> b 2E 

02 

1.  1S/F 

04 

2.46SE 

0? 

1.4696 

02 

1.206E 

03 

2.1406 

03 

9.6016 

03 

1.9I4E 

03 

JH 

b 

b.  MOf 

01 

b . 4 24  f 

01 

4 .4S2F 

02 

2.46SF 

02 

1.3S2F 

OS 

2. 3086 

04 

9.46S6 

04 

3.1076 

04 

8.0596 

04 

1.0446 

04 

H 

|N 

S 

2.6/  1 f 

J4 

1.1 2flf 

04 

1 . 1 b2F 

04 

1 . 4696 

0? 

2.1086 

04 

4.0136 

04 

7 - 123  F 

01 

6.6016 

03 

1.74  76 

03 

1.1396 

05 

44 

IG 

4 

4.  J7')F 

05 

1.4214 

01 

2.«.«9f 

04 

1.2066 

03 

9.4bS6 

04 

7.1236 

03 

1.1556 

04 

1.08S6 

03 

5.6886 

01 

3.0106 

03 

1 

IN 

4 

2.»1 56 

OS 

8. fur f 

03 

7.01  IE 

04 

7.1 40* 

01 

3.1076 

04 

6.6016 

03 

1.0856 

03 

7.8706 

04 

2.9436 

02 

2.1326 

C5 

IS 

If 

4 

2.0‘»26 

04 

3.0526 

01 

1 . / 8HF 

05 

9 . bO  l F 

03 

8.0S9F 

04 

1. 7476 

03 

5.6886 

01 

2.9436 

02 

2.9726 

04 

1.0976 

04 

1? 

If 

1 

7.2»0F 

-01 

4 .blOF 

04 

i 

03 

1 • 91 4F 

01 

1.8446 

04 

1.1396 

05 

3.0106 

03 

2.1326 

OS 

1.0976 

04 

6.2186 

03 

— 

dA 

given  value  must  be  multiplied  by 

a constant 

and  the 

cube 

of 

the  energy  difference 

between 

the  initial  and  final  states , for  example,  to  obtain  the  spontaneous  transition  probability . 
These  values  were  obtained  by  using  the  parameters  given  in  tables  VI  to  VIII  for  * -1.55. 


NO  IN  YAC.  CLYDE'S  MACHINATIONS. 

FINAL  BKM  4NC  CENTMCIOS.  0 * 5.785 

■>13.585  « B 20  129. 117  = 822  -36 2.523  * B AO  -2005.196  * BA2 

-1702.298  * 060  - 762.577  * B6?  C.CCC  * B6?  837  . A77  « B6A 

A I 9/2  3/6.7 

A 1 1 1/2  22  35.*  -9A9.936  * BAA  0.000  ■ BAA 

A I 13/2  A202.2  -71  7.758  « 366  O.CCO  - B66 

A I 15/2  622A.3 

AF  3/2  11508. 1 

Af  5/2  12520. 7 

2H  9/2  2 126A6.9 

AF  7/2  13A5B.2 

AS  3/2  135A0.7 

AF  9/2  1 A 7 2 A. 8 

F«EE  ION  per  puke  2MU  iheo. energy  exp. energy 

1 A I 9/2  97.0  l -9.5  O.C* 

2 A 1 9/2  98.1  l 139.3  131. C* 

3 A I 9/2  97.0  1 19H.2  195. C 

A A I 9/2  95.6  l 317.2  317. C 

5 A | 9/2  97.6  1 851.3  857. C 


6 

AI  11/2 

96.  A 

l 

1997.5 

2002. C 

7 

Al  11/2 

95.  1 

1 

2C2e. 7 

2026.0 

8 

Al  11/2 

97.1 

l 

21  1 A . 5 

2116. C 

9 

Al  11/2 

96.7 

l 

21SC.9 

2162. C 

10 

AI  11/2 

93.3 

l 

2A6C.6 

2661. C 

1 1 

AI  11/2 

9 A.  8 

l 

2519.2 

2519.0 

12 

Al  l 3/2 

96.5 

l 

3918.9 

3922. C 

1 3 

AM  3/2 

95.  7 

1 

3931.  1 

3932. C 

1A 

Al 13/2 

97.5 

1 

AO  A 3 • 5 

6037. C* 

15 

A!  1 3/2 

96.9 

1 

A055.  3 

9052. C 

16 

AM  3/2 

95.  A 

1 

AA26.0 

6634. C* 

17 

Al 13/2 

9 A , 3 

1 

AAA6.0 

6667.0 

18 

Al  13/2 

95.  7 

1 

AA9S.2 

6697. C 

19 

Al  15/2 

97.2 

l 

5757.  A 

5766.0* 

20 

A I 15/2 

9 8.9 

1 

5793.6 

5780. C« 

21 

A|  15/2 

98.8 

l 

5933. 1 

5962. C* 

22 

Al 15/2 

98. 7 

l 

598  1. 7 

-0.C 

23 

AI  15/2 

9 7.  A 

L 

65A9.  1 

-O.C 

2A 

AI  15/2 

98.3 

1 

6S8C.e 

6579. C 

25 

AI  15/2 

97.3 

1 

6635.6 

6638.0 

26 

AI  15/2 

97.5 

1 

6 7 3 A. 6 

6728. C* 

27 

AF  3/2 

93.  7 

l 

IIA3C.8 

1 1625.0 

28 

AF  3/2 

93  .A 

1 

11503. 3 

1 1509. C 

29 

AF  5/2 

78.5 

l 

1237C.3 

12369. C 

30 

2H  9/2 

2 

95.  A 

l 

12A23.9 

1 

o 

o 

31 

AF  5/2 

56.3 

l 

12AA9.2 

-O.C 

32 

2H  9/2 

2 

7A  .6 

1 

12589. A 

i 

o 

o 

aThe  By ^ are  from  table  II,  and  the  experimental  energy  levels  were 
reported  in  B.  C.  Tofield  et  al , J.  Solid  State  Chem.  , 12_  (1975),  207- 
212;  and  J.  A.  Koningstein  and  J.  E.  Geusic,  Phys . Rev.,  136  (1964), 
A7 11-7 16) . 


o.coo  = U62 
0.C00  - 866 
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TABLE  XV.  ENERGY  LEVELS  AND  CRYSTAL  FIELD  PARAMETERS  FOR  Nd3+  IN  YTTRIUM 
ALUMINUM  GARNET”3  (Cont'd) 


FPEE 

ON 

PCI 

PURE  2NU  IMEO. ENERGY  EXP. 

ENERGY 

33 

4F 

4/2 

86.9  1 

1 264  P. 7 

-O.C 

34 

2H 

9/2 

2 

8 1.4  1 

12682.0 

-0.0 

35 

2h 

9/2 

2 

92.9  l 

12814.5 

-O.C 

36 

2H 

9/2 

2 

94.0  1 

12H72.4 

12873.0 

37 

4F 

7/2 

89.9  l 

13374.  1 

13371.0 

36 

4F 

7/2 

89.9  l 

1344C. 3 

13*32.0* 

39 

4S 

3/2 

87.1  1 

13564.4 

13563. C 

40 

4S 

3/2 

94.8  1 

13567.5 

l 3570.0 

41 

4F 

7/2 

86.0  l 

13583.4 

13596.0* 

42 

4 F 

7/2 

98.4  1 

13629.1 

1 3633.0 

43 

4F 

9/2 

97.2  1 

14639.3 

1*638.0 

44 

4F 

9/2 

96.3  l 

14670.  1 

1*689.0* 

44 

4F 

9/2 

99  l 

1479C.7 

1*797.0* 

46 

4F 

9/2 

99.4  1 

14827.2 

1*826.0 

47 

4F 

9/2 

99.  7 1 

14930.6 

1*919.0* 

aThe  Bkm  are  from  table  II,  and  the  experimental  energy  levels  were 
reported  in  B.  C.  Tofield  et  al , J.  Solid  State  Chem.,  12_  (1975),  207- 
212;  and  J.  A.  Koningstein  and  J.  0.  Geusic,  Physt  Rev.,  136  (1964), 

A7 11-716) . 
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TABLE  XVI.  ENERGY  LEVELS  AND  CRYSTAL  FIELD  PARAMETERS  FOR  Nd3+  IN  YTTRIUM 
ALUMINUM  GARNET,  ASSUMING  D2d  POINT  GROUP  SYMMETRYJ 


NO  IN  020  APPRO*.  CF  YAG. 
I N I T . BKN  ANC  CENTROIDS. 


-AOS 

.1 

000  » B20 

-2690.000  * BAO 

A I 9/2 

208.0 

A I 1 1 / 2 

20  7A.0 

0.000  * 36A 

Ain/2 

A050.0 

A I IS/ 2 

6O8S.O 

AF  3/2 

11)70.) 

AF  S/2 

1 2 A SO.  0 

2H  9/2 

2 

12SSO.O 

AF  7/2 

13A00.0 

AS  3/ 2 

1)500.0 

AF  9/2 

1 A6  70.0 

2HI 1/2 

2 

IS900.0 

AG  S/2 

170S0.0 

2G  7/2 

1 

l 71 70.0 

AG  7/2 

18860.0 

FREE  ION 

PC  T PURE 

?HU  THEO. ENERGY 

COMPARE  WITH  SHOO  t HEO  0*2  c alcui at  ions. 
Q « -0.000 

100A.G00  * BAA 


EXP. ENERGY 


1 

A 1 9/2 

98.6 

3 

- 162.6 

O.C 

2 

A | 9/2 

98.3 

1 

-2C.P 

O.C 

) 

A I 9/2 

95.9 

3 

A 6 . A 

O.C 

A 

A 1 9/2 

95.6 

1 

95.5 

O.C 

s 

A I 9/2 

97.  7 

l 

6 7 p.  2 

O.C 

6 

A I 11/2 

96.  3 

3 

168C.0 

O.C 

7 

A I 11/2 

96.  7 

1 

1894. P 

O.C 

8 

A 1 11/2 

96.  A 

1 

1912. 3 

0.0 

9 

A 1 11/2 

96.3 

3 

l 9 A A . 5 

O.C 

10 

A!  11/2 

9).  7 

1 

2296. 7 

O.C 

11 

AI  11/2 

9 A . 9 

3 

2 36  A . 0 

O.C 

12 

A 1 13/2 

96.9 

1 

3316. 7 

O.C 

l 3 

AI  13/2 

96.9 

3 

3629. A 

O.C 

1 A 

Al  13/2 

97.  1 

l 

383  7.  A 

0.0 

IS 

AI  l)/2 

96. 3 

3 

365  a . 1 

O.C 

16 

A I 1 ?/2 

9A  , ) 

1 

A2  79.6 

o.C 

17 

Al  13/2 

96.  1 

3 

A 2 8 1 . 2 

O.C 

18 

A!  13/2 

95.8 

3 

A 3 AC  • 9 

O.C 

19 

AI  15/2 

98. 3 

l 

5652.2 

O.C 

20 

A|  15/2 

9P.2 

3 

5 70C.  1 

O.C 

21 

Al  15/ 2 

9H.A 

l 

5 7 A 5.  ) 

O.C 

22 

AI  15/2 

99.  I 

3 

5 P I 6.  A 

O.C 

23 

Al 15/2 

98.6 

1 

6 A 2 3.  6 

0.0 

2A 

AI  15/2 

96.9 

3 

6A  A 5.  8 

O.C 

25 

Al 15/2 

97.5 

1 

6A72.2 

0.0 

26 

Al  15/2 

97.7 

3 

6676. A 

O.C 

27 

AF  3/2 

95.6 

3 

11306.5 

O.C 

28 

AF  3/2 

93.  7 

1 

ll'So.  1 

0.0 

29 

AF  5/2 

75.0 

3 

1 2 3 0 C • l 

O.C 

30 

2H  9/2  2 

98.8 

1 

12309. a 

O.C 

L12A.000  = P.60 


1 585  .000  = B6A 


The  8,  are  from  table  VI. 
km 
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TABLE  XVI.  ENERGY  LEVELS  AND  CRYSTAL  FIELD  PARAMETERS  FOR  Nd3+  IN  YTTRIUM 
ALUMINUM  GARNET,  ASSUMING  D2cj  POINT  GROUP  SYMMETRY3  (Cont'd) 


FREE 

ION 

PCT 

PURE  2HU 

THFO. 

ENERGY  EXP 

.ENERGY 

M 

4F 

5/2 

57.7 

1 

12346.  7 

0.0 

32 

2H 

9/2 

2 

72.4 

1 

12501.4 

0.0 

33 

4F 

5/2 

8 3.5 

3 

12548.0 

0.0 

34 

2H 

9/2 

2 

71.7 

3 

12562.2 

0.0 

35 

2H 

7/2 

2 

92.8 

1 

12697.  7 

0.0 

36 

2H 

9/2 

2 

92.6 

3 

12752.3 

o.o 

37 

4F 

7/2 

89.5 

l 

1 3294.6 

o.c 

38 

4F 

7/2 

8 9.  1 

3 

1 3326.  1 

0.0 

39 

4 S 

3/2 

82.5 

1 

13476. 7 

0.0 

40 

4 S 

3/2 

95.2 

3 

1 3484.4 

o.c 

41 

4F 

7/2 

85.  7 

1 

13512. 3 

0.0 

4? 

4F 

7/2 

98.3 

3 

13544. 3 

o.c 

43 

4F 

9/2 

97.0 

l 

14568. 7 

0.0 

44 

4F 

9/2 

96.5 

3 

14621. 3 

0.0 

45 

4F 

9/2 

9 7.6 

1 

14718. 1 

o.c 

46 

4 F 

9/2 

9 7.4 

3 

14718. 7 

o.c 

47 

4F 

9/2 

98.2 

l 

14824.9 

0.0 

48 

2H1 1/2 

2 

97.5 

3 

15819.2 

o.c 

49 

2H11/2 

2 

97.6 

1 

15857.4 

o.c 

50 

2H11/2 

2 

98.  7 

3 

15879.6 

o.c 

51 

2H11/2 

2 

98.9 

1 

15895. C 

o.c 

52 

2H11/2 

2 

96.8 

3 

15958. 9 

o.c 

53 

2H l 1/2 

2 

96.2 

1 

1597  1.  5 

o.c 

54 

4G 

5/? 

51.9 

3 

16849. 3 

0.0 

55 

4G 

5/2 

96.0 

1 

16950. 1 

o.c 

56 

4G 

5/2 

78.4 

3 

1701  1.5 

o.c 

57 

23 

2/2 

1 

95.0 

1 

17199. 1 

0.0 

58 

23 

7/2 

1 

96.5 

l 

17273. 1 

o.c 

59 

?G 

7/2 

1 

91.0 

3 

17307.7 

o.c 

60 

4G 

5/2 

56.2 

3 

17575. 7 

0.0 

61 

4G 

7/2 

99.5 

l 

16679. 1 

o.c 

62 

43 

7/2 

99.0 

l 

18931.7 

o.c 

63 

43 

7/2 

9h  « 3 

3 

1900H.6 

o.c 

64 

43 

7/2 

95.  7 

3 

19046.5 

o.c 

aThe  B,  are  from  table  VI. 
km 
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TABLE  XVII. 


SQUARED-MATRIX  ELEMENTS  PROPORTIONAL  TO  TRANSITION  PROBABILITIES  FOR 
Nd3+  IN  YTTRIUM  ALUMINUM  GARNET 


ltc«iA  f««isivir».  PannAdiuTirs  8er««*s  ^ • i >no  ?«l  • -i 


21 

12 

• 1 

7 

16 

> 

AS 

21 

16 

6 3 

10 

41 1 >// 

4113/2 

. «l  1/ 

2 2 

4111/2 

2M  9/2  2 

41  9/2 

4»  9/2 

4116/2 

4113/2 

2b 1 1/2  2 

4111/2 

*1 

All  S/  i 

6.1146 

- 1 3 

A . 2S9F 

04 

1 . tSSr 

J2 

/. 766F 

OA 

1.80  3E 

02 

/.0C9I 

9 1 

1 . 2 a 3 F 

02 

1.  I9e.f 

06 

l.u/16 

02 

4. 368k 

OC 

3.0976 

03 

12 

4 113/2 

4.2641 

04 

6.96  IF 

-1  1 

2 . it*  IF 

)1 

4.H4  7F 

03 

?.f'06f 

04 

2.2  966 

04 

3. 24  IF 

04 

9.  18H6 

01 

♦•2026 

02 

1 . f 746 

02 

3.  / 7?f 

04 

SI 

7N11/2 

2 

l. It AF 

02 

2.969f 

01 

8 . / l 6k 

- 1 A 

1.  10  76 

00 

1.22  76 

-04 

4.8  j*»6 

Ol 

4,44  7 ( 

02 

1 . 3646 

03 

8.  *S/f 

Ul 

/.*<  16 

02 

4.182F 

Ol 

1 

41  U/2 

2.  766*' 

04 

4.84  7r 

03 

1 . 1 0 7f 

OC 

1 .2217-11 

7.C12F 

r 4 

1.4CIF 

06 

2.  7 >06 

04 

i.9l  B 6 

ul 

1 . 3666 

04 

1 . #4  76 

03 

7. 732F 

02 

is 

2H  9/2 

2 

1.80  IF 

02 

2.006F 

04 

1 . ’2  76 

-0) 

7.0326 

03 

6.0916 

-1  4 

/ .0  166 

02 

1 . t?u 

0? 

1.1776 

03 

l ,921k 

03 

2. 1146 

03 

1.186* 

02 

2 

4 19/2 

2.00  IF 

01 

2.2  >66 

Oa 

3. • 1SF 

01 

1 .403C 

OS 

2."16r 

02 

4.6  7->f 

-12 

1.0856 

0? 

9. 7*46 

02 

4. ?44f 

03 

2.  7606 

02 

2.2 286 

03 

AS 

AF  i/2 

1.24  H 

o> 

3.24  IF 

Oa 

4.04  7f 

02 

2.  790E 

04 

1 . 72  7F 

02 

1.0866 

02 

1.581 F 

-16 

I.TIOC 

03 

I.OIOF 

02 

S./.9E 

02 

2.66  7f 

0* 

23 

4 1 16/2 

i.  i9t»r 

C 6 

i . 3881 

Ol 

1 . 3 ->46 

C 3 

#.H«6 

03 

1*1771 

03 

9. 7/4» 

02 

1. 7101 

o3 

1 . 366F 

-10 

1.46  76 

04 

4 .9296 

0 1 

1 . 4 2 OF 

03 

16 

4 113/2 

1 . J 7 1 F 

02 

4.2026 

02 

8.  1*2 1 

01 

1 . 366E 

04 

1.9*16 

03 

..2446 

03 

1 .010F 

c? 

1 .46  71 

04 

6.96  36 

- 1 3 

1.9. 56 

01 

6.  9196 

02 

Si 

2*1 1/2 

2 

A.  H 

00 

1.7746 

0* 

7 .20  IF 

02 

l .94  7E 

03 

2.  414F 

03 

2. 7806 

02 

6.2211 

02 

4.929F 

01 

1.9266 

01 

l.l 7 26 

-12 

1.260F 

-01 

10 

4111/2 

3.09  7» 

03 

1.9726 

04 

4.1  M?l 

01 

7. 7326 

02 

1.1 86F 

02 

2.228F 

03 

2.6471 

f 2 

l .421) F 

( 3 

6 . 9 1 9f 

02 

1.2606 

-Cl 

2.8  786 

-13 

>0 

2K  9/2 

2 

2. I40f 

02 

l .0266 

03 

3 . A 2 1 F 

02 

4.0366 

01 

4.664* 
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03 
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0? 
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04 
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04 
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01 
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04 
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04 
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03 
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02 

4* 
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9/  2 
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02 
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03 

4 . M T4F 
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Ot 
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01 

7.4  4?E 

01 
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04 

2.S1S6 

04 

6.  1576 

02 

7.2276 

04 
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0? 
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1 

4.  r>  Ik 
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04 

« .44?* 
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2.06  7F 

01 
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rb 
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01 

3.S79E 

04 
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01 
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0? 

3.0246 

01 
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Cl 

61 
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»/? 

4.4  »lf 

04 

1.00SF 

04 
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02 
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Cl 
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04 
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04 

1.CS9F 

61 
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04 
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01 
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02 
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01 

4? 

4k 
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0? 
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04 
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01 

2. A 316 

01 
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04 
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03 
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Ol 

2.S696 

04 
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04 
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04 
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04 
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%G 

S/2 
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01 

I.S69F 

OS 
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01 

4.62  7F 

01 

2.061* 

03 

1.2  17F 

04 

2 . 1 7 1 1 

04 

6.989F 

03 

I.S24F 

04 

I .0106 

05 

2.4446 

03 

29 

«.k 

5/2 

7.4  7 If 

0 4 

l .600f 

04 

1 .4461 

0? 

1 . 64?F 

03 

2.711* 

04 
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Ol 

S.SS4I 

01 

ft. 7716 

0? 

7.4816 

Ol 
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01 

7.4566 

01 

?ft 

4 1 IS/? 
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04 

1.J4HF 

04 

l .l*6F 

OS 

1 .616F 

04 
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i.  I22F 

04 
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01 

2 • R09F 

02 

1.0246 

01 

2.2006 

04 

1.5906 

04 

l* 

4111/2 

i • s s j r 

J4 

? .46  7 F 

04 

?.  JlSk 

0 s 

7.206F 

00 

7. 70«F 

0? 

S.478F 

01 

1. 1 8 7 k 

0? 

2.S75E 

04 

2.7S46 

01 

1 .5196 

04 

7.1666 

02 
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TABLE  XX.  SQUARED-MATRIX  ELEMENTS  PROPORTIONAL  TO  TRANSITION  PROBABILITIES  FOR 
Nd3+  IN  YTTRIUM  ALUMINUM  GARNET  (Cont'd) 


1 

ex  »4C*Arii 

If  If  S FMllflf  .*4, 

* 

-1  6 NO 

2 *»t 

• l 

l ft 

4) 

6 

52 

4 

4 J 

ftR 

61 

47 

2 S 

-IM/ 

/HU/2  2 

41  I 1/2 

?M  9/?  2 

4 1 9/ 

4k  </? 

2ft  7/2  1 

4ft  7/2 

4k  7/2 

41  1 s/2 

22 

- 1 

is/. 

l. />6k 

( 4 

1 .SISk 
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4.  74k 

04 

1 .244k 

04 

5.469k 

04 

».0i  8E 

04 
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7. 7MMr 

01 
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04 
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04 

*►1 
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04 
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U2 
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04 
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04 
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04 
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03 
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04 
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04 
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2 
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01 

1 . » 7 7t 

01 
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04 
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04 
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03 
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01 
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ft.  t »ftF 

: 1 

1.245* 

F*4 

1 . . 74[ 

04 

1 . 1 C *f 
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TABLE  XXI.  ENERGY  LEVELS  AND  CRYSTAL  FIELD  PARAMETERS  FOR  Pm3+  IN  YTTRIUM 
ALUMINUM  GARNET'1 


P*  :n  Uo.  SPQCVMtO  Bn*.  AUGUST  10,  1978. 

INIf.  Bn*  AN C CfNTHOlOS.  U * O.OCO 
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8 
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0 
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81 

8 
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2 
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O.C 

12 
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8 
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0 
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8 
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2 
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16 
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8 
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2 
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81 

8 
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0 
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0.0 
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81 

8 
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0 
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81 

8 

96.9 

2 

l 76C.9 

0.0 

ia 

81 

8 
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0 
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O.C 

19 

81 

8 
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2 
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O.C 

20 

81 

8 
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2 
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0.0 

?1 

81 

6 
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2 
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0.0 

22 

81 

6 

98.1 

0 
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0.0 

21 

81 

6 
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2 

1207.9 

O.C 
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81 

6 
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0 
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O.C 

28 

81 

6 
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2 
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M 

81 

6 
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0 
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0.0 

27 

81 

6 
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2 
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O.C 

28 

81 

6 
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0 
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0.0 

29 

81 

6 

98.1 

0 
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O.C 

10 

81 

6 
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2 
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O.C 

11 

81 

6 

96.0 

2 
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O.C 

12 

81 

6 
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0 
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0.0 

11 

81 

6 
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0 
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O.C 

is 

81 

7 

98.  3 

2 
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0.0 

18 

81 

7 
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0 

6866.9 

0.0 

16 

81 

7 
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2 
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0.0 

17 

81 

7 
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0 
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18 

81 

7 

98.1 

2 
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0.0 

19 

81 

7 
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0 
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0.0 

60 

81 

7 

98.1 

2 
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0.0 

61 

81 

7 
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2 
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s 2 

81 

7 
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2 
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O.C 

2 The  B are  from  table  V . 
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TABLE  XX  I . 


ENERGY  LEVELS  AND  CRYSTAL  FIELD  PARAMETERS  FOR  Pm3+  IN  YTTRIUM 
ALUMINUM  GARNET^  (Cont'd) 


f HE  f 

1 ON 

PC  T P\J«*  x»hu 

1 HfO  . 

FNlHCY  EXP. 

f N f RGY 

43 
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7 
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0 
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0.0 

44 

51 

7 

9 2. 7 

0 
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7 
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51 

7 
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2 
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0.0 

47 

51 

7 
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0 
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7 
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0.0 

49 

51 

6 
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2 
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0.0 

50 

51 

8 
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0 
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TABLE  XXII.  ENERGY  LEVELS  AND  CRYSTAL  FIELD  PARAMETERS  FOR  Pm3+  IN 
YTTRIUM  ALUMINUM  GARNET,  ASSUMING  D2d  SYMMETRY' 
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ENERGY  LEVELS  AND  CRYSTAL  FIELD  PARAMETERS  FOR  Pm3+  IN 
YTTRIUM  ALUMINUM  GARNET,  ASSUMING  D2d  SYMMETRY*  (Cont'd) 
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TABLE  XXIII. 


SQUARED-MATRIX  ELEMENTS  PROPORTIONAL  TO  TRANSITION  PROBABILITIES  FOR 
Pm3+  IN  YTTRIUM  ALUMINUM  GARNET 
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TABLE  XXVII.  ENERGY  LEVELS  AND  CRYSTAL  FIELD  PARAMETERS  FOR  Sm3+  IN  YTTRIUM 
ALUMINUM  GARNET3 


SN  IN  VAC.  SPOOfHEO  BAN.  AUGUST  1C.  1 NTS. 


1NIT.  0KM  AN 0 CENTROIDS.  0 * 

0.000 

528.000  * 820 

121.000  » 

822 

-316. COO  * 

840 

-1805. OOC  * 

84? 

O.COO  * 

842 

-1518.000  - 860 

-630.000  * 

862 

C.OCO  « 

862 

719.000  * 

864 

0.000  * 

864 

6N  5/2  136.0 

6H  7/2  1183.0 

-872. COO  * 

866 

O.CCO  * 

844 

6H  9/2  2398.0 

-657.000  « 

866 

O.OCO  * 

866 

6H 11/2  3731.0 

6H11/2  3098.0 

6E  1/2  6335.0 

6M15/2  6550.0 

6F  i/2  67C0.0 

6f  372  7116.0 

6E  7/2  7995.0 

6f  9/2  9147.0 

EREE  ION  PCT  PURE  2NU  THEO. ENERGY  EXP. ENERGY 


i 

6M  5/2 

93.0  1 

-161.9 

0.0 

2 

6H  5/2 

96.7  l 

11.6 

0.0 

3 

6M  5/2 

87.5  1 

148.6 

o.c 

A 

6«  7/2 

94.4  1 

900.8 

0.0 

5 

*H  7/2 

81.1  1 

1121.2 

0.0 

6 

6M  7/2 

94.3  1 

1253.1 

0.0 

7 

6M  7/2 

94.9  1. 

1296.1 

0.0 

• 

6H  9/2 

91.5  1 

2146.5 

o.c 

9 

6H  9/2 

90.5  1 

2292.2 

0.0 

10 

*M  9/2 

94.2  1 

2 368.  1 

0.0 

11 

6H  9/2 

93.  7 1 

2470.5 

o.c 

12 

6M  9/2 

95.0  1 

2522.0 

o.c 

13 

6H11/2 

91.2  1 

34  78.8 

0.0 

14 

6H11/2 

92.4  1 

3582.9 

0.0 

13 

6HU/2 

92.2  1 

3679.2 

0.0 

16 

6H11/2 

95.0  1 

3752.1 

o.c 

17 

6H 11/2 

94.9  1 

1807.2 

o.c 

le 

6M11/2 

93.9  1 

3875.9 

0.0 

19 

6H13/2 

90.5  l 

4758.1 

0.0 

20 

6H13/2 

92.2  1 

4907.7 

0.0 

21 

6M13/2 

95.2  1 

4999. 1 

0.0 

22 

6*1 13/2 

86.6  1 

5079.5 

0.0 

23 

6MI3/2 

93.7  1 

5132.8 

0.0 

24 

6H13/2 

92.0  1 

5211.8 

0.0 

23 

6H13/2 

94.7  l 

5278.2 

0.0 

2* 

6H13/2 

90.9  1. 

6018.3 

0.0 

27 

67*  15/2 

91.3  1 

6201.2 

0.0 

20 

6H13/2 

80.1  1 

6295.0 

0.0 

29 

6E  1/2 

81.7  1 

6460.1 

0.0 

10 

6M15/2 

80.7  1 

6625.4 

o.c 

31 

6*1 15/2 

70.4  1 

6670.9 

0.0 

32 

6F  3/2 

57.6  1 

6742.8 

0.0 

33 

67  3/2 

51.9  1 

6772.5 

0.0 

aThe  B are  from  table  V. 
km 
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TABLE  XXVII.  ENERGY  LEVELS  AND  CRVSTAL  FIELD  PARAMETERS  FOR  Sm3+  IN  YTTRIUM 
ALUMINUM  GARNET3  (Cont'd) 


FUff  ION  PC  r PU#C  i"U  IMfO.INlPCr  F«P.fN(MGY 


36 

NHil/2 

S7.2  l 

6802.6 

0.0 

» 

6N1V? 

72.3  I 

6862.9 

0.0 

16 

6M1S/2 

76.6  1 

6897. S 

o.c 

37 

6F 

5/2 

90.6  1 

716  7.0 

o.c 

38 

6F 

5/2 

88.2  1 

7261.  3 

o.c 

39 

6F 

S/2 

88.6  l 

729C. 7 

o.c 

60 

6F 

7/2 

96.9  l 

8019.6 

o.c 

61 

6F 

7/2 

9 S • 9 1 

8066.9 

o.c 

62 

6F 

7/2 

96.  7 l 

8067. 9 

0.0 

63 

6F 

7/2 

9 S • 6 l 

8192.0 

o.c 

<•6 

6F 

9/2 

97.8  l 

9168.0 

o.c 

65 

6F 

9/2 

97.6  l 

918S.6 

0.0 

66 

6F 

9/2 

96.2  l 

921  l. 7 

o.c 

67 

6F 

9/2 

98.6  l 

9269.5 

0.0 

68 

6F 

9/2 

98.8  l 

9287.6 

0.0 

aThe  B,  are  from  table  V. 
km 
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TABLE  XXVIII.  ENERGY  LEVELS  AND  CRYSTAL  FIELD  PARAMETERS  FOR  Sm3+  IN  YTTRIUM 
ALUMINUM  GARNET,  ASSUMING  D2d  SYMMETRY14 


S"  1 1 J 02)  APPkGX.  CF  V AG. 
IN!  T . ANC  C€N  TK(J  I OS  • 

“4  12.0CO  * <32J  -245  7. 


Compaq  rith  shoo i hfo  0 = 2 c alcui at  ions. 

o * -0.00 


i^C.000  * *44 


6H  S/2 

l <4.  j 

6H  7/2 

1183.0 

0.000 

« B64 

6H  9/2 

23  98. ) 

6MI 1/2 

3 7 3 7.0 

6H13/2 

SO  9ri.  0 

6F  1/2 

o3SS. J 

6H15/2 

6S  SO. J 

6F  3/2 

67C0.0 

6F  S/2 

71 16.0 

6f  7/2 

7995.9 

6F  9/2 

9147.0 

6F1  1/2 

10S l 7.0 

4G  S/2  4 

l 79HS. 0 

4F  3/2  3 

18821.0 

4G  7/2  4 

19980.0 

FREF  ION 

per  °U3f  2MU 

THFQ. 

ENERGY  EXP 

.ENERGY 

1 6m  S/2 

9 3.2 

3 

-133.7 

O.C 

? 6H  5/2 

9 7.4 

1 

32.2 

O.C 

3 6H  •>/? 

rtP.  1 

1 34.  3 

O.C 

4 6H  7/2 

9 S • l 

1 

9 l S . 4 

O.C 

S 6H  7/2 

84. 6 

3 

l 1 12.8 

O.C 

6 6H  7/2 

*4.2 

l 

1244.6 

O.C 

7 6M  7/2 

9 S.2 

3 

1297. 3 

O.C 

8 6H  7/? 

94.0 

i 

21S7.0 

O.C 

9 AM  7/2 

9 1.3 

1 

2298.8 

O.C 

10  6H  7/2 

94.0 

3 

2354. R 

O.C 

11  6H  7/2 

93.9 

1 

24S6.  1 

0.0 

12  6H  9/2 

94.8 

3 

2511.2 

O.C 

13  6H11/2 

9 l.H 

3 

3468.8 

0.0 

14  6H11/2 

9 2.4 

1 

3S7C.5 

O.C 

IS  6H  1 1 / 2 

9 3.  7 

1 

3731.6 

O.C 

16  6HII/2 

94.4 

3 

3748. 0 

O.C 

17  6HH/2 

94.  7 

1 

37S5.  1 

0.0 

18  6HU/2 

93.8 

3 

3HS4. 3 

O.C 

19  6H13/2 

91.0 

3 

4726.  1 

0.0 

20  6H13/2 

92.  I 

1 

4896. 3 

O.C 

21  6H13/2 

94.2 

3 

4966. 3 

O.C 

22  6H1I/2 

90.  1 

3 

5162.9 

0.0 

23  6H13/2 

H9.5 

1 

S l 68. 6 

0.0 

24  6H13/2 

93.  1 

3 

SI  76.0 

O.C 

2S  6H13/2 

94.6 

1 

S?1  3.4 

O.C 

26  6H1S/2 

91.6 

i 

601S.S 

0.0 

27  6HIS/2 

91.7 

3 

620C.0 

0.0 

28  6H1S/2 

8S.0 

l 

6269.2 

O.C 

29  6F  1/2 

8 7.4 

l 

644  9. 3 

0.0 

30  6H1S/2 

«3.0 
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TABLE  XXVIII. 


ENERGY  LEVELS  AND  CRYSTAL  FIELD  PARAMETERS  FOR  Sm3+  IN  YTTRIUM 
ALUMINUM  GARNET,  ASSUMING  D2(j  SYMMETRY3  (Cont'd) 
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TABLE  XXIX 


SQUARED-MATRIX  ELEMENTS  PROPORTIONAL  TO  TRANSITION  PROBABILITIES  FOR 
Sm3+  IN  YTTRIUM  ALUMINUM  GARNET 
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00 

33 

Of  16/2 

6.  77  IF 

03 

2.367* 

00 

2.4266 

02 

7. 360F 

03 

1 . )«9F 

01 

I.  7-79f 

0? 

7. OSM* 

u 2 

2.  *20* 

00 

7.470*- 13 

7.962F 

01 

2.  356* 

03 

29 

6f  1/2 

3.  ISOf 

04 

1.733F 

00 

l .46  7f 

0 3 

6.2776 

03 

l.20«F- 

'02 

l .6M7E 

04 

6. 7Slt 

03 

9 % 402  * 

01 

7.962* 

01 

6 .696*  * 

■13 

2.649* 

04 

31 

Of- 1 6/  2 

2.  >0  3* 

0 3 

6.320F 

01 

4.124C 

03 

2. 77SE 

0? 

2. I06E ■ 

-02 

S.641F 

01 

l • 4S?  f 

. 4 

l.OOOF 

Uu 

2. 366E 

03 

2.649E 

04 

6.2  66* - 

11 

29 

6H13/2 

3.  1 1 2 c 

P 3 

2.939E 

02 

l .4  POE 

04 

1 .6011 

04 

7 . 32  66 

6 1 

4.491* 

03 

1 .S66f 

03 

2. 3«mf 

00 

1.698F 

03 

6.0  90* 

04 

2. 809* 

03 

1 r 

Of'i  1/2 

2. 71 J* 

3 1 

2.726E 

-01 

1.-.36E 

09 

1.00  7F 

01 

l . I40E 

03 

3.M96F 

04 

9.4041 

04 

1.204* 

02 

3.982F 

00 

9.414* 

03 

1.484* 

01 

69 

Of  11/2 

0.4041. 

03 

1.906E 

-o; 

6 . »l  If 

0 3 

i.S29t 

03 

S.S60E 

00 

1.413E 

03 

2. 8766 

04 

6.092E 

00 

6.468* 

03 

4.680* 

0 3 

9.639* 

03 

9 

OH  9/2 

l*20*»F 

0 1 

2.63  »E 

03 

1.2  14^ 

04 

6.240F 

04 

3.9  >9F 

02 

/. 9*0E 

04 

4.161* 

03 

7.260C 

01 

2. 768E 

01 

2.620E 

04 

1.620* 

C3 

46 

6*  9/2 

1.806*- 

C/4 

l .380* 

02 

l . l»3  7f 

06 

l . 764*  - 

01 

1 .P  76F 

01 

7.229f 

03 

4.  70H* 

00 

4.412F 

00 

6.0/6f 

00 

7.4  9RF 

03 

1.010* 

04 

61 

4 0 7/2 

4 

7.4.,MF 

00 

l .9046 

04 

4.  7 1 Pf 

OC 

1.232F 

02 

6.  15  16 

03 

2.4  19* 

02 

1 . 1986 

02 

4.891* 

04 

3.942* 

00 

2.4  J8F 

00 

4.120* 

01 

4 

OH  7 / c 

2 0 b')  >1 

04 

4 . 494 f- 

01 

6 .4941 

1 J 

1.296V 

04 

2.449? 

02 

S.OPMf 

02 

2.9196 

02 

8.843* 

01 

1. 7*8f 

04 

2.911* 

04 

2.476* 

03 

42 

or  7/2 

8.c,2  7f 

0? 

1 .0S7F 

02 

7.  >P  IF 

02 

3.971* 

P4 

3.401E 

02 

2 • P 64  f 

04 

9.267* 

C 3 

6.418* 

01 

3.646* 

C4 

1.271E 

04 

1.064* 

03 

26 

Of l 6/ 2 

9.  >'.  If 

0 3 

l .160F 

02 

6.  74  7F 

02 

6 • Cf*3f  “ 

01 

9.2  716 

00 

1.6  73* 

02 

1 . 306* 

03 

6.R10E-01 

1.106* 

02 

4.064* 

03 

6.664* 

03 

50  5 


TABLE  XXIX.  SQUARED-MATRIX  ELEMENTS  PROPORTIONAL  TO  TRANSITION  PROBABILITIES  FOR 
Sm’+  IN  YTTRIUM  ALUMINUM  GARNET  (Cont'd) 


SIGMA  TEAMS ITIQH  PBtJhAMILlTIJtS  BETWEEN  2MV  = 1 AND  2MU  = -1 


? I 

• 7 

, 1 

9 

44 

61 

4 

42 

26 

6*1  '/ 

6*11/? 

6»  It/? 

6*  »/? 

tf  9/2 

40  7/2  4 

6M  7/2 

tf  7/2 

6M1 S/2 

IS 

Ah  It/? 

US  *1 

0* 

7.4 “07 

0 1 

?.  .4?! 

01 

l.M  77 

03 

1 .962* 

01 

7C6f 

01 

1.41  H 

2.097! 

C 1 

1.94C! 

03 

25 

6*11/2 

5./?2r 

■>  1 

1 .4441 

04 

1 .240! 

L.  1 

6.  144! 

01 

7.1417 

01 

l .4467 

01 

2. 761! 

01 

3.74  3! 

01 

3.220! 

02 

is 

6*11/2 

1.  ’7  »► 

04 

? .49/1 

0) 

4 * l 0 91 

0 J 

4 . 14  97 

01 

6.M9M 

01 

*.  . 1 747 

-01 

3.462! 

03 

2.474! 

04 

1.141! 

01 

54 

o»  11/2 

2.1461 

< 4 

4.0617 

01 

KlOT* 

u4 

1 . 7 99f 

04 

2.4047 

01 

l .6|Mf 

01 

2.147! 

01 

J. b 7S£ 

03 

2.462! 

05 

ft 

6*  9/  2 

l.  17  II 

( \ 

4 . S ? ft  1 

01 

1 .4  1 47 

02 

l . 10  »E 

01 

2.  144! 

01 

2.1717 

01 

1 . 3S87 

C 3 

1 .6|0E 

01 

4.432! 

02 

4ft 

A*  9// 

s..»s-*«- 

J* 

*.ft5wl 

01 

ft . 7246 

Cl 

2 • 5 1 * E 

04 

1.2  907 

02 

4. 04H! 

-0? 

1.6417 

03 

3.243! 

02 

1 . 3486 

05 

?8 

6*15/2 

1.  7*?l 

r*  4 

4 .5157 

03 

4 . 1 ft  6 ! 

04 

l . 166! 

04 

l .MQ4E 

04 

i . ft?47 

01 

4 . 04  > ! 

02 

2.247! 

04 

4.618! 

03 

20 

6*11/2 

1. I46r 

0 4 

?.sio! 

04 

1.  »**6f 

04 

1 . 94  ?7 

0? 

6.14  9f 

01 

o.ofcsr 

01 

1 . 4167 

04 

7.612! 

*02 

1.634! 

02 

IS 

6*11/2 

M a f»4  71 

',2 

1 .6911 

04 

l .60  ftr 

04 

< .?7>F 

04 

6.98  17 

( 1 

2. 1291 

02 

4.210! 

01 

3.44ME 

04 

2.62df 

03 

49 

6Mi/: 

1.  ) t J7 

7.13ft! 

0 1 

ft,  ‘4S» 

01 

4.  7071 

01 

6.694t 

01 

l .4S3F 

01 

3. S447 

04 

3.671! 

02 

1.033! 

04 

1 1 

6*  9/2 

4 . IS  If 

J I 

1 .4  l?f 

04 

3 4ftl 

U 4 

2.614! 

04 

1.0807 

01 

1 . 1 90! 

00 

2.  /9?k 

04 

3.0321 

04 

2.4167 

02 

44 

S»  9/i 

1.  II  ?f 

0 J 

? . 9 10! 

01 

6 • 6 4 1 

0 1 

1 .?C44 

03 

I .M067 

04 

9.4tft! 

00 

2.609! 

04 

ft. 627! 

02 

9.043! 

03 

63 

«.  , 7/.’ 

4 

2.  1 »9L 

0? 

2.72  61 

-01 

1.  *C67- 

01 

2.439! 

01 

i . iBcr 

C 2 

1 .9C47 

04 

4.4941 

01 

1 .047! 

02 

1.168! 

02 

4 

4*  //? 

1.4ftOf 

v/4 

1 .ft*6k 

01 

4.*>1  11 

01 

1.2147 

04 

1.  Ift7r 

04 

4 . 9 1 P 7 

00 

6.494! 

01 

7.081! 

02 

4.94  7! 

02 

4 1 

47  7/  2 

t.w  15 

^»4 

1 .007k 

01 

!.>?*- 

)3 

6.?40! 

04 

1.7641- 

01 

1.2  12! 

0? 

1.296! 

04 

3.971! 

04 

6.0817- 

01 

S 7 

4 r*  s/? 

4 

7.  I?f> 

01 

1.1407 

01 

5 . > 5 iH 

oc 

1.9497 

02 

l • * 7SC 

01 

6. 1 SIF 

01 

2.4491 

02 

3.801! 

02 

9.291E 

OC 

2 

OH  4/? 

4.4*17 

G l 

1.894f 

04 

1 .4  117 

Cl 

7.98C! 

04 

7.2297 

01 

2.41  1! 

02 

4.00ft! 

02 

2.H64! 

04 

1.493F 

02 

IV 

4 f 4/? 

1.4S6I 

0 3 

9.404! 

04 

? . ft  74l 

04 

4.141- 

01 

4.90/7 

OC 

1 . 198  E 

02 

2.9*9! 

02 

9.267! 

03 

1.106! 

03 

59 

4 7 3/> 

1 

?.  S*ft! 

10 

1 . ?04t 

02 

6.  ) *?t 

OC 

7.260! 

01 

4.412E 

oo 

4.191  E 

04 

8.141! 

4.418E 

01 

4.810!- 

01 

1 ) 

6*15/2 

l.oi-7 

0 1 

1. >82! 

CO 

5.-08! 

01 

? . 741! 

ot 

4.G7SF 

CC 

1. 142E 

00 

1 . 748! 

04 

3.646! 

04 

1 .106! 

02 

29 

6 7 l// 

6.n9Cf 

<14 

9.414! 

Cl 

4.6ftor 

u J 

?.6?0c 

04 

7.49ft! 

01 

2.4|*C 

00 

2.91  If 

04 

1.271! 

04 

4.064! 

03 

1 1 

6M5/2 

2.80  »*- 

Q I 

1 . 484! 

01 

9. ',19k 

0 3 

1.620k 

03 

l.OIOt 

04 

4. 1207 

01 

2.4  7Si 

9* 

1.064! 

0 3 

6.6  >4f 

03 

2 1 

6*11/2 

l • ? 1 7 1 

-l  1 

i . 769! 

01 

1 .2  >Qi 

03 

l .«66r 

01 

4.  142r 

O! 

1. 3247 

01 

2.20SE 

04 

4.467! 

03 

3. 320! 

03 

l 7 

4*11/? 

1.  76  K 

<13 

7.2  74! 

-12 

1 . ISf 

Cl 

4.C4fl! 

03 

1 . 2d  1 ! 

C 4 

2.2C  J! 

7.171! 

00 

1 .224E 

03 

8.942! 

Cl 

43 

6711/? 

1. ?S0l 

,1 

1 .3147 

01 

2. ’7 4,  - 

1 3 

2.  1147 

01 

1.10S7 

Cl 

1.0S27 

00 

1. 144! 

03 

2.9436 

02 

3.464! 

04 

9 

4*  9/? 

1 . MS  6 L 

0 3 

4.0487 

01 

?.  3 l 4» 

01 

7.324F- 

12 

4.220! 

02 

I. 8RHE 

01 

6.219! 

03 

1.499! 

04 

8.861! 

00 

4 > 

47  9// 

4.  »4?F 

03 

1 .281! 

04 

1 • 1 0 >1 

3 

4.2205 

02 

1.114'- 

1 1 

•*. 1 147 

01 

4.  744! 

04 

1.942! 

04 

1.212C 

04 

t\ 

4 0 7/  2 

4 

l.  »?S7 

0 l 

/ .201! 

-01 

1.  ■ 6 ?F 

OC 

1.878! 

oi 

6. 1 147 

rl 

4 . 9ftftf 

-14 

1.(61! 

-C2 

4. 104! 

00 

4.464! 

00 

4 

S-  7/2 

?. *osr 

04 

7.1 71! 

0<; 

1 . 1447 

v.1 

6.219! 

01 

4. 744r 

04 

1 .0637 

-02 

1.477! 

-12 

4.171! 

04 

2.0067 

02 

4? 

67  7/? 

4. ••6  7C 

03 

1 .224! 

03 

?.  *4  |( 

v,  2 

1 .499! 

04 

1.94  2! 

04 

4.104! 

00 

>.171! 

04 

2.110! 

-12 

1.163! 

03 

26 

6*15/? 

1.  I? Cl 

0 1 

•».  952E 

01 

3.  »6S! 

04 

K.V61! 

00 

1.2127 

C4 

4.464! 

00 

2 . 006  l 

02 

1.161! 

03 

1.9987- 

13 

TABLE  XXX.  SQUARED-MATRIX  ELEMENTS  PROPORTIONAL  TO  TRANSITION  PROBABILITIES  FOR 
Sm3+  IN  YTTRIUM  ALUMINUM  GARNET 


SI6MA  TRANSITION  AftOBABll  IT  ITS  BETWF6N  ?MU  • -3  ANO  2NU  • 3 


U 

21 

i 1 

SI 

21 

2 2 

16 

50 

12 

47 

62 

6M1 >t 2 

6**11/ 2 

6**11/ 

2 

6* 1 1/2 

6*1  is/: 

6Ml 3/2 

6M1 1 / 2 

6*11/2 

6*<  9/2 

0*  9/2 

4..  7/2  4 

14 

4*1 >/ 2 

1.  *4 

-1? 

4.187* 

91 

1 . 1 4 At 

04 

7.1 7 2: 

04 

1.  »09‘ 

94 

».6i  it 

02 

8 . 665  t 

01 

2.091* 

03 

4.911* 

01 

1.090* 

04 

1.  751* 

01 

>1 

*M1 i/ 2 

4«  l •*  /f 

1 

4.29  It  - 

1 4 

* . -nOf 

03 

7.227* 

03 

4 .u89f 

04 

b.  lCS.fi 

01 

4 . 881* 

b4 

1.506* 

0) 

1.220* 

03 

1 .61  l* 

C 4 

7. 22  If 

01 

i 1 

a»-ll// 

l . 1 1 'at 

■4 

1.880* 

01 

7.  >4M» 

- 1 2 

M . S4  7 h 

03 

6.  #6  3f 

01 

5.  IC7* 

0 3 

9.03 JL 

03 

3.851* 

04 

6.  046t 

00 

1.6156 

04 

2.  <61* 

01 

SI 

6*11/? 

7.  t 72t 

04 

* .22  7* 

03 

H.  7t 

J 3 

i.ctot - 

1 3 

5 • S 36“ 

01 

6.4121 

03 

9.825* 

04 

1 .5>7* 

03 

6.  102* 

04 

l .057t 

04 

5.690* 

00 

2 t 

6*  14/ / 

U It 

04 

4 .6*49* 

04 

6 . »6  4‘ 

01 

S . S lot 

01 

1.211*- 

1 1 

2.C97F 

04 

2.497* 

03 

2.934* 

04 

l.  169* 

02 

l . 1 30E 

04 

4 . J 56* 

Cl 

2? 

\/ 2 

1.61  1C 

W 

6.90  1 C 

Cl 

S . 4 0 7t 

c 3 

6. 4 l2t 

01 

2 • C 9 7f 

04 

7 . 9 94  f 

-l  1 

1.448* 

04 

7.651* 

C2 

8. 586F 

04 

5.6  31* 

04 

7.  1 1 5F ■ 

■ 01 

14 

5*11/2 

H . '>6  t ■ 

<1 

4. 441 * 

>4 

9.,j  101 

Ji 

* . M/Sf 

04 

2.499F 

03 

l .44.8* 

04 

1 . 395* 

-12 

4. 1 75* 

03 

9.H54* 

03 

rt.S  1 l* 

03 

4.109* 

02 

SQ 

6*11  f 2 

?.  1911 

J 4 

1 .sost 

0> 

3.4SU 

0 4 

1 .S67* 

03 

2.9341 

04 

7.6611 

02 

4.  1 7,t 

03 

4.996* 

-16 

2.84  <E 

03 

6.947* 

02 

1.  1 75* 

02 

12 

•>»* 

'itt 

4.  4|  It 

- * 

1 .22 OC 

0 4 

6 . 4 4 6* 

oc 

6. 102' 

04 

l . 1 6 9t 

02 

h. 5*6* 

04 

9.  8 54  L 

0 3 

2.649* 

01 

6.0O9F 

- 1 1 

l .S62* 

C2 

5.593F 

02 

4 7 

■>  • 

'it  2 

1.0*06 

4 

1 . 6 1 1 E 

04 

1 i >t 

C4 

I.CS7C 

04 

1.130* 

94 

6.631* 

04 

8.51 1 l 

03 

6.947* 

02 

1.562* 

02 

2.4  73* 

-1  3 

5.  508F 

00 

ft  I 

4 . 

n / 

4 

751* 

\ 

7 ,2221 

91 

2.1 6 It 

01 

6.690* 

00 

4. }66* 

01 

7.315* 

-01 

4. 109* 

02 

1.175* 

02 

5.59  1* 

02 

5.5086 

OC 

8.  J93F 

■ 16 

r 

6»* 

7 1 2 

UHlf 

J4 

2.1 ftt 

C4 

7.  »2  4. 

0 1 

6.9C7‘ 

03 

9 . 0 7 7 1 

02 

>.566* 

03 

2.979c 

04 

6.585* 

03 

2.096E 

04 

2. 1626 

02 

3. 08  If 

01 

40 

a* 

7/2 

4.  16  »F 

1 1 

I.427C 

04 

1.  J 8 <* 

0 1 

1.26  7" 

01 

1 . 71  4F 

04 

».  96 7E 

0 3 

l . 76  7* 

03 

2.031* 

04 

3. 731* 

04 

1.754* 

0 3 

2.486F 

02 

ss 

4 C 

5/  2 

4 

•0  1 

3.6141 

01 

1 . 1 r»i 

t 2 

8 . l«Mr  - 

•01 

1.528F 

Cl 

1 . 160* 

01 

1 . 725  t 

Ot 

<.925* 

ou 

2.915* 

02 

S . 2 7 1 f 

01 

4.835F 

04 

1 

S* 

St  2 

«* . • • 

J 2 

l .009* 

04 

5.44  4r 

0 4 

l . 3HM-- 

03 

8.084* 

03 

1 . 1CI* 

02 

1 . 745* 

04 

5 . 798 1 

01 

4.601* 

04 

1 .09CE 

04 

7.265E 

02 

3 7 

St  i 

1.6026 

02 

1 .064t 

04 

1 .26  St 

03 

1 • 08  8 1. 

03 

5.624C 

04 

1.C6U 

94 

1 . 790 E 

04 

1 . 3 7 3 E 

03 

2.999E 

03 

3. 377F 

03 

5.4  1 If 

02 

5* 

<•» 

it? 

) 

5. 5 *4t 

V l 

1.410* 

02 

8.4  4 2* 

OC 

4. *4  ie- 

02 

1 . 6 94  E 

00 

4.61  7* 

01 

1.002* 

Cl 

4 .069  E 

01 

2.414* 

02 

5.1 736 

00 

4.429F 

C4 

ic 

4* 

.St/ 

1.426* 

0 1 

7 .50  7* 

Cl 

1 . 7 }*f 

03 

1. 364- 

94 

l.  od  /* 

)t 

4. 729* 

0 3 

3. 715* 

0? 

1.992* 

03 

3.559* 

03 

5.0176 

03 

5.68  IF 

00 

14 

4*13/2 

4.41  If 

v.  1 

3. !06* 

04 

7.C  1*6 

02 

2 . B2S  F 

03 

1 .022* 

0* 

2.445* 

04 

2. 162  l 

04 

1.63P* 

01 

3.  I59E 

03 

3.7526 

03 

7 . 2 65t 

Cl 

2 4 

*>»<1  J/  < 

6.  T4»t 

0 1 

1 .aos* 

04 

5.224- 

91 

4 . 794  E 

04 

4.6  3 7t 

92 

1. 1 82  F 

03 

l.490r 

03 

7.631* 

03 

1.029* 

04 

4.042F 

02 

I.U94C 

01 

l a 

6* 

\\/2 

I.MII 

00 

6.916* 

04 

l . 4*6* 

04 

O.S79C 

04 

2.100* 

C 4 

6.466* 

04 

1 . 657* 

C 3 

1 .603* 

04 

1 .566* 

C4 

3 . 5 ICE 

03 

7.656* 

00 

si 

4*  IU2 

Mlh 

2 

1.820* 

CO 

1 . 126C 

os 

4. 102E 

03 

7.  i 61* 

Cl 

4.645* 

03 

1.067* 

04 

5.044E 

02 

3.948F 

03 

1.5886 

'0  3 

l. 196*- 

•01 

1 0 

6* 

1/2 

1.  IWt 

j)  1 

4 . 4S21 

04 

t .7  »2t 

OA. 

6.934* 

04 

1 .H  7?f 

01 

l . 92  7t 

04 

1.093* 

02 

3.460E 

03 

5. 120E 

03 

1.4816 

01 
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6.523F 

C 3 

1.8836 

04 

5.54  9E 

00 

38 

or 

6/2 

S.  34  #» 

0 3 

2 .099E 

03 

1 .*926 

C 4 

1 . 779E 

03 

8.465! 

03 

6.669E 

01 

1.2096 

04 

1.9076 

03 

7.3896 

02 

3? 

or 

3/2 

3.  »4oC 

')? 

l.fl 79t 

04 

4.-.54E 

04 

2.495F 

04 

2.4506 

03 

6.9  38F 

01 

2. 9686 

04 

4.1026 

04 

).  193F 

02 

19 

6 •* 

1 3/; 

2.2*21 

0 3 

8.3  70t 

02 

1 .0986 

04 

4.064! 

01 

1.666E 

03 

7.080C 

00 

3.9I4F 

01 

2.041E 

0? 

4.4486 

01 

57 


TABLE  XXXIII.  ENERGY  LEVELS  AND  CRYSTAL  FIELD  PARAMETERS  FOR  Eu3+  IN  YTTRIUM 
ALUMINUM  GARNET1' 


CU  IN  Y AG.  KONI  YdSftlN'S  OAT  A.  AUGUST  27 , 197S.  MOHE  NO.  2. 

FINAL  AND  CENTROIDS.  0 * 9.966 

627.250  * 62)  *>6.130  * R 22  - 366.  35?  * B60  -1611.112  * 862 

-1637.176  * R60  -607.781  * 862  0.000  « B62  599.686  - *366 

7F  0 77.6 

7F  1 662.6  -817.650  * B66  0.000  * B66 

7F  ? 1161.0  -631.929  » B66  0.000  ■ B66 

If  3 19  79.7 

If  6 29  95.8 

If  5 60  75.3 

7F  6 5096.6 

50  0 3 172  20.3 

50  1 3 L8960. 7 

50  2 3 21622.3 

50  3 3 26652.5 

FREE  ION  PCT  PlHE  2 HU  THEO.  ENERGY  FXP. ENERGY 
l If  0 95.6  0 0.5  0.0 


2 

7F 

1 

93.5 

2 

28  3.  3 

206.0 

3 

7F 

l 

>5.  3 

2 

*01.  7 

307. C 

6 

If 

l 

92.  3 

0 

667.6 

655.0* 

5 

If 

2 

.98.  7 

0 

322.0 

819.0 

6 

If 

2 

88.  1 

2 

86  3.  1 

-0.0 

7 

If 

2 

8 5.0 

0 

70  3.2 

902.0 

R 

If 

2 

76.9 

2 

l 306.  1 

-0.0 

9 

7F 

2 

97.9 

0 

l 359.3 

1358.0 

10 

7F 

3 

80.  7 

0 

1 H 36. 3 

1832.0 

1 1 

7F 

3 

«6.  3 

2 

185C. 3 

1862.0 

12 

7F 

3 

8 7.  7 

2 

1901. 7 

1915.0* 

l 3 

7F 

3 

.98.  3 

2 

196^.9 

1959.0 

16 

7r 

3 

86.  i 

0 

201 1. 5 

2C00.C* 

15 

7F 

3 

76.  3 

0 

201  7.0 

2008.0 

16 

If 

3 

97.  1 

2 

2200.5 

2221.0* 

1 7 

7F 

6 

83.  1 

0 

2689. 7 

-0.0 

18 

If 

6 

87.0 

2 

2839. 5 

2856.0* 

19 

If 

6 

78.6 

- 0 

2666. 8 

2865.0 

20 

7f 

6 

90.  3 

2 

2966.0 

2957.0 

21 

If 

6 

97.6 

0 

3082.9 

-0.0 

22 

If 

6 

95.5 

0 

31 36.6 

3137. C 

23 

If 

6 

9 3.6 

2 

3156.6 

-0.0 

26 

If 

6 

97.7 

0 

3162.8 

-0.0 

25 

If 

6 

9 9.6 

2 

3257.2 

3268.0 

26 

If 

5 

90.6 

0 

3785. 3 

3787. C 

27 

7F 

5 

88. 6 

2 

3799.8 

3791.0 

28 

7F 

5 

85.0 

0 

3928.2 

3966.0* 

29 

7F 

6 

86.0 

0 

6060. 1 

-0.0 

30 

If 

5 

90.0 

2 

6077.8 

-0.0 

31 

If 

5 

91.5 

2 

61  23.6 

-0.0 

32 

If 

5 

98.6 

2 

6206.3 

-0.0 

33 

If 

5 

99.0 

0 

6232.7 

6226.0 

36 

If 

6 

97.0 

2 

6266.6 

-0.C 

35 

If 

5 

97.2 

0 

6278. 7 

-0.0 

36 

7F 

5 

96.6 

2 

6295. 1 

-0.0 

aThe  Bfan  are  from  table  II;  the  experimental  energy  levels  were 
reported  in  J.  A . Koningstein,  Phgs . Rev.,  136  (1964),  A7 27-725. 


0.C00  * B62 
0.000  * P66 
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TABLE  XXXIII.  ENERGY  LEVELS  AND  CRYSTAL  FIELD  PARAMETERS  FOR  Eu3+  IN  YTTRIUM 
ALUMINUM  GARNET3  (Cont'd) 


ERE 

c 

ION 

PCT 

po<c  ?¥.  u 

tMFO. 

FNFKGY  EXi> 

.energy 

3 7 

7E 

6 

94  . *> 

0 

497C.  7 

4976.0 

38 

7F 

6 

9 3.1 

2 

4900.5 

-0.0 

39 

7f 

6 

9 3.4 

0 

4982.  5 

4983. C 

<.0 

If 

6 

*7.  3 

2 

5016.6 

5028. 0* 

<.1 

If 

6 

U.  * 

2 

5)66. 2 

5C62.C 

42 

If 

6 

*1.6 

0 

51  77 . 9 

6151 .0* 

<.3 

If 

6 

*4.6 

0 

618  J.  6 

-0.C 

44 

If 

6 

9 9.9 

2 

518  7.4 

-0.0 

45 

If 

6 

9 7.  7 

0 

5190.8 

-0.0 

46 

If 

6 

9 7.7 

2 

5336. 3 

5319. C* 

47 

7F 

6 

9 7.  7 

2 

5338.2 

5358. 0* 

4 H 

If 

6 

*7.  1 

0 

6430. 8 

5445.0* 

49 

If 

6 

*9.  1 

0 

5431.3 

-0.0 

50 

5C 

0 

3 

100. 0 

0 

1 771  9.9 

1 7220.0 

51 

50 

l 

3 

100.0 

2 

1093  7.  5 

-0.0 

■>? 

50 

l 

3 

100.0 

2 

18^46.4 

10952.0 

53 

50 

l 

3 

100.0 

0 

18996. 4 

18991.0 

64 

50 

2 

3 

100. 0 

0 

21365.4 

21356.0 

55 

50 

2 

3 

100.0 

2 

21 392.9 

-0.C 

56 

50 

2 

3 

99.9 

0 

21437.6 

-0.0 

57 

50 

2 

3 

100. 0 

0 

21443.  3 

21448.0 

50 

50 

2 

3 

99.9 

2 

21468.5 

21473.0 

69 

60 

3 

3 

99.9 

0 

24614.2 

-0.0 

60 

SO 

3 

3 

100. 0 

0 

24623.9 

-0.0 

61 

51) 

3 

3 

100.0 

2 

24637.2 

24639.0 

6? 

60 

3 

3 

100. 0 

7 

2 464  3.2 

24639.0 

63 

50 

3 

3 

100.0 

0 

24667.0 

24678. C* 

64 

50 

3 

3 

100.0 

7 

24683. 7 

24683.0 

65 

50 

3 

3 

100. 0 

2 

24705. 7 

24697.0 

3 The  are  from  table  II;  the  experimental  energy  levels  were 

reported  in  J.  A.  Kongstein,  Phys . Rev.,  (1964),  A717-72 5. 
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TABLE  XXXIV.  ENERGY  LEVELS  AND  CRYSTAL  FIELD  PARAMETERS  FOR  Eu3+  IN  YTTRIUM 
ALUMUNUM  GARNET,  ASSUMING  D2d  SYMMETRY*3 


cu 

IN 

020 

APPROX.  CE  YAG. 

COMPARE  WITH 

SMOOTHED  0- 

1*1  T. 

BKN  ANO  CENTROIDS. 

0 - -0.000 

-409.000  • 820  -2374 

.000  4 840 

883.000  • B< 

If 

0 

IT.O 

If 

1 

392.0 

0 

.000  « 864 

If 

2 

1066.0 

If 

3 

1915.0 

Tf 

4 

2866. 0 

If 

5 

3924.0 

If 

6 

4999.0 

SO 

0 

3 

1T214.0 

SO 

1 

3 

189T0.0 

so 

2 

3 

21444.0 

so 

3 

3 

24320.0 

Si 

6 

25300.0 

MCE 

ION 

PCT  PURE  2MU 

THEO. ENERGY  EXP. ENERGY 

1 

TF 

0 

96.  3 

0 

-73.9 

o 

• 

o 

2 

TF 

i 

95.5 

0 

224.6 

0.0 

3 

TF 

1 

92.9 

2 

303.8 

o.c 

4 

TF 

2 

66.6 

2 

724.6 

0.0 

S 

7F 

2 

84.3 

4 

794.  1 

o.c 

6 

TF 

2 

97.8 

4 

1241.4 

o.c 

7 

TF 

2 

99.2 

0 

1247.5 

0.0 

8 

TF 

3 

86.4 

0 

l 751.  7 

o.c 

9 

TF 

3 

85.5 

2 

1794.2 

o.c 

10 

TF 

3 

87.6 

2 

1892.0 

0.0 

11 

TF 

3 

86.0 

4 

1992.4 

0.0 

12 

TF 

3 

97.6 

4 

21  16.2 

o.c 

IS 

TF 

4 

92.7 

0 

2322.4 

o.c 

14 

TF 

4 

86.2 

0 

2729.3 

0.0 

IS 

7F 

4 

84.6 

2 

2806.0 

0.0 

16 

TF 

4 

99.4 

0 

2991.4 

o.c 

17 

7F 

4 

93.  3 

4 

3017.6 

0.0 

18 

7F 

4 

96.4 

2 

3071. e 

0.0 

19 

TF 

4 

99.  1 

4 

3137.  3 

o.c 

20 

TF 

5 

90.0 

2 

3648.6 

o.c 

21 

7F 

5 

84.5 

4 

3779. 1 

o.c 

22 

TF 

5 

87.6 

2 

3906.6 

o.c 

21 

7F 

b 

92.  1 

0 

3983.  3 

o.c 

24 

7F 

b 

98.2 

4 

4090. 8 

0.0 

25 

7F 

b 

98.6 

2 

4097.4 

o.c 

26 

TF 

b 

98.4 

0 

4121.0 

o.c 

27 

TF 

b 

98.5 

0 

4121.0 

o.c 

28 

TF 

6 

93.6 

2 

4877.2 

o.c 

29 

TF 

6 

94.7 

0 

4892.3 

0.0 

30 

TF 

6 

93.6 

0 

491C.0 

o.c 

31 

TF 

6 

92.3 

2 

5044. P 

0.0 

12 

TF 

6 

99.6 

4 

50P5.4 

o.c 

33 

TF 

6 

100. 0 

4 

508  7.8 

o.c 

1302.000  ■ 66* 


The  B,  are  from  table  VI. 
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TABLE  XXXIV.  ENERGY  LEVELS  AND  CRYSTAL  FIELD  PARAMETERS  FOR  Eu3+  IN  YTTRIUM 
ALUMINUM  GARNET,  ASSUMING  D2d  SYMMETRY*3  (Cont'd) 


FREE  ION 

PCI 

PURE  2 HU 

THFO. 

ENERGY  EXP 

.ENERGY 

34  TF 

6 

93.2 

4 

5123.  3 

0.0 

35  TF 

6 

98.8 

4 

5233.5 

0.0 

36  TF 

6 

99.2 

2 

5260.  1 

0.0 

37  TF 

6 

99.6 

0 

5276.5 

O.C 

38  50 

0 

3 

99.8 

0 

17198.8 

O.C 

39  50 

l 

3 

99.9 

0 

18942.  1 

O.C 

40  51) 

1 

3 

99.9 

2 

18977.4 

0.0 

41  50 

2 

3 

100. 0 

0 

21 384.6 

0.0 

4?  50 

? 

3 

100. 0 

4 

21 4 l C . 7 

0.0 

43  50 

2 

3 

9).M 

4 

21458.6 

0.0 

44  50 

2 

3 

i 7.8 

2 

21469.6 

0.0 

45  50 

3 

3 

99.8 

4 

24288. 5 

O.C 

46  50 

3 

3 

99.8 

2 

24296.8 

0.0 

47  50 

3 

3 

99.6 

4 

24  303.6 

O.C 

48  50 

3 

3 

99.  7 

2 

24341.5 

O.C 

49  SC 

3 

3 

99.9 

C 

24369. 1 

0.0 

50  51 

6 

99.7 

4 

24935.4 

O.C 

51  5L 

6 

99.  9 

4 

24953.4 

0.0 

52  5L 

6 

99.9 

2 

25023.0 

0.0 

53  5L 

6 

100.0 

0 

25027.6 

0.0 

54  51 

6 

99.9 

4 

2504  1.0 

0.0 

55  51 

6 

99.  H 

4 

25463.  7 

O.C 

56  5L 

6 

99.8 

2 

2551  7.  1 

0.0 

57  5L 

6 

99.9 

2 

25592.2 

O.C 

58  51 

6 

99.9 

0 

2561 3.6 

O.C 

59  51 

6 

99.  8 

0 

2566C.0 

O.C 

3 The  B,  are  from  table  VI. 
km 
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TABLE  XXXV.  SQUARED-MATRIX  ELEMENTS  PROPORTIONAL  TO  TRANSITION  PROBABILITIES  FOR  Eu3+  IN  YTTRIUM 
ALUMINUM  GARNET 


sit**  TMISSIIIUN  MiPIBIt  IMfS  8#Tw##S  2*U  • * 4NO  2*0  • 2 


60  bl  6 
J2  ff  6 

54  61  6 

14  7f  6 
21  #F  S 

i r t*  4 

45  so  3 
u 7f  1 

42  SC  2 

s /#  2 

55  St  6 
35  /#  6 
24  Tf  S 
1*  7 F 4 
47  SO  * 
12  7 f 3 

4 3 SC  2 
6 Tf  2 

SI  St  6 

15  Tf  6 


•»l  b 

l.lCb# 

6. /*Sf 
1.  749# 

4.44  V# 

2. SI  N 
i ?.6)9# 

% . * * l 

) l.robi 

4.  M2  11 

2. 44  It 
1.4b Of 
4.8b  n 
2.41  It 

1 1.4161 

I.  Of  OF 

1 2.1326 

7. M26# 
1.61  n 

6.61 9# 

4 J 

SO  1 

5. H2  7# 
2.21 6t 
2.2  74f 
3.4SO# 
Miff 
9.4i>4# 

1 1. »2  7# 

1 • 4061 

1 2. IMF 

1.8M  7# 

2.09  IF 

7.014# 

I.  7b'# 
3.160# 
) 1.264# 

7.1 >0# 
1 2.61 Sf 

7.040# 
l.lllf 

2.679# 


28 
Tf  4 

04  o . 6S  7 f 
-01  1.719# 
&4  1.199# 
-01  2 791# 
-01  l.MSf 

02  i.2o;f 

0 2 l . SI  6 f 

01  2.422# 
01  1.611# 
00  1.123# 
04  1.012# 

00  1.8S2# 
-Cl  ».84l( 

02  2.4111 

01  1.719# 
01  4.01S# 
01  1.0S6# 

-01  1.419# 
01  4.716#- 
-01  6.642# 

1 

3 7#  1 

0 1 1.242# 
-02  8.107# 

04  1.476# 
-02  4.158# 

01  1.678# 

01  >.575# 

03  I .2  3 1 # 

02  1.312# 
02  5 . ?48f - 

00  1 .S12# 
31  2.151# 

01  S.840# 
0!  1.081# 

02  2.169# 
02  3.515# 
02  4.011# 
02  1.882# 
01  l .5  76# 
01  1.173# 

-01  1.040# 


20 
Tf  5 

00  1 . 16  8# 
01  1 . >2  3£ 
01  2 .'>62# 
04  1.448# 
04  2.S2H 
04  2.84  5# 
CO  2. 45  7# 
01  7.28  9# 
OC  l .685# 

01  4.666# 
CO  2.548# 
04  1.762# 
04  1.640# 
04  1.7  11# 

00  1.69  3# 

03  3.325F 
CC  3.4  14# 

02  4 . 1 4 Sf 

01  1.574# 

03  1 .M2  4# 

56 

5t  6 

02  3.158# 
01  3.4  32# 

03  4.194# 

01  5.004# 

04  4.394# 

02  2.29SE 
02  4. SOI# 

04  3.625# 

01  3.252# 
C2  7.875# 

02  1.468# 
04  7.288#- 
04  1.847# 
04  1.12  36 

02  2.733# 
04  2 • t»6  3# 
01  8.415F 

03  1.510# 
00  2.314E 
03  1 .297# 


5? 

51  6 

03  2.525# 

04  5.  747E- 

01  1.2  71# 
OC  1.020# 
04  3.  187# 
04  1.0416- 

02  9.695# 
04  1.417# 

02  2.398# 

03  6.263# 
01  2.417# 

0 3 5.00  7#- 

04  1.495# 
04  1.S46# 

01  2.165# 
04  1.6S2# 

01  2.1C8# 
04  9.148# 
OC  8.440# 
04  7.907# 

31 

7f  6 

02  3.559E- 
OC  4.286# 

0 3 5.405# 
OC  3.522# 
OC  1.071# 
OC  1.541# 
02  4.867F- 

01  1.925# 

02  4. 780#- 
OC  2.255# 
02  6.970# 
01  1.996# 
01  1.106# 

01  1 .44  7# 

02  4.706#. 

01  7 . 501  fc 

02  8.276# 
OC  7. 074# 

03  1.988E- 
OC  4.905# 


Tf  6 

01  9.513# 

02  1.611# 

03  1.407# 
01  1.321# 

00  1.089# 

01  1.360# 
01  5.717# 
01  1.257# 

04  1.958# 

00  9.890# 
04  9.082# 

01  6.433# 

01  3.997# 

02  6.465# 

02  2.165# 
01  2.868F 

03  9.520# 
00  6.286# 
01  2.950# 
01  5.490# 

25 

7#  5 

01  2.115# 
03  9.777# 

00  8.  742#- 

03  1.691# 

04  1.1  90# 

03  3.546# 

01  2.052# 

04  9.923# 
01  9.815# 
03  2.302# 

00  2.985# 

03  1.376# 

04  3.  32  8# 
03  3.010# 

01  3.097# 
03  1.987# 
00  3.038# 

02  1.275# 

02  1.566# 

03  1.121# 


22 

7F  5 

01  9.292# 

02  1.147# 

00  1.352# 

01  1.591E 
04  1.011# 
04  3. 091# 

01  3.535# 

03  1.392# 
Cl  8.917# 

03  6.310# 

00  7.816E 

0 2 3.207# 

04  3.086F 
04  1.943# 

■01  1.078# 

03  3.637# 

02  1.2  74# 

04  8.898# 

01  1.841# 

02  2.327# 

18 

TF  4 

01  2.546# 

03  1.198# 

03  5.179# 

04  2.981# 
04  2.  783# 

02  4.488# 

01  5.025# 

02  1.610E 
01  1.390# 
04  6.150# 
01  2.722#- 
04  2.497# 

03  3.422# 

04  9.515# 
01  2.453E 
04  1.724# 
01  3.545# 

03  1.710# 
01  3.431# 

04  1.767# 


15 

7F  4 

0 0 2 . 304# 
04  7.191# 

01  7.158# 

02  1.034# 
04  2.353# 

03  1.746# 
00  1.588# 

04  1.479# 

00  1.240# 
04  6.519# 

01  2.410# 

03  3.873# 

04  1.140# 
04  4.864# 

02  2.927# 
04  7.625# 

02  1.259# 

03  2.339E 

01  8.361# 

02  9.918#- 

46 

50  3 

01  1 .120# 

04  3.1SIE- 
00  7.922# 

03  4.286E- 
03  3.463# 
03  9.540E- 

00  2.591# 
03  1.468E 

01  5.134E 
03  1.257# 
01  1.184# 
03  4.905#- 
03  1.930# 
03  2.287# 

00  7. 500# 
03  8.268# 

01  2.247E 

03  9.461E 
01  3. 005# 

04  4.671E- 


50  3 3 

00  1.890E  01 

02  2.093E-03 

00  4.386#  02 
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OJ  1.116!  04 
01  1.9171  02 
01  6.0871  01 

00  2.608!  04 

01  9.092!  03 

02  4.3661-02 
02  2.370!  03 


60  2 3 

00  3.776!  00 

02  1 • 44  9!-0 1 

03  4.618 £ 01 
00  7.986!  01 

04  2 .40 7!-0 1 
04  1.069!  02 

03  6.3716  01 
02  8.4761  02 

04  3.2861  00 
00  3.295!  03 
00  1.464!  02 

02  2.308!  02 
04  1.384!  01 

00  1.977!  04 

03  9.480!  00 

03  9.173!  Ol 

04  3.617!  02 

01  2.623!  02 
04  2.2C2!  02 


tf  2 

2.482!  00 
1.5  7 76  01 
2.020!  03 
1.673!  00 
7.633!  01 
8.004!  03 
1.423!  02 
9.049!  01 
1.222!  00 
1.464!  02 
1.069!  04 
2.5741  01 
2.1321  03 
1.391!  00 
5.343!  04 
2.410!  04 
7.771!  03 
1.426!  02 
1.015!  04 
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TABLE  XXXVIII.  SQUARED-MATRIX  ELEMENTS  PROPORTIONAL  TO  TRANSITION  PROBABILITIES  FOR  Eu3+  IN  YTTRIUM 
ALUMINUM  GARNET 


SU«MN»  UI/»/NDllSC/«M«/Af|/uHN)  » 1.235  2.216  -C.CCC 

SUHlNt  l*F/H/i»CIINt/N*»«/*f  1/OH‘il  « L.J59  0.  I M 0.569 

*3?  • O.COO  1049. 000  *52  * C.COO  1516. CCO  *7/  * 0.000  -50.000  *76  « O.OCO  ICO.OCO 


«M  F*4N5|TI0N  P«H8ABtllf  IFS  WTKHN  2*U  » - 4 4ND  2«0  * 0 


59 

29 

26 

16 

53 

3 7 

23 

1 3 

49 

e 

4 1 

51  b 

n 6 

77  6 

77  4 

5l  6 

7?  6 

7 F 5 

77  4 

50  3 3 

7F  3 

50  2 3 

60 

51 

6 

1.5061  03 

5.2477-01 

l .0607 

01 

1.3607  01 

2.4017  04 

3.5867  00 

7. 9607-06 

1.1566 

01 

3.8467-07 

9.5197-06 

5.2237  03 

32 

7F 

6 

4. 14  3E -C  7 

1 .8  367-01 

1 .6  761 

03 

2.087*  -02 

3.8487  - 06 

6. 6427 -03 

2.7337  04 

5.812? 

-03 

3.2897-01 

8.8C26  03 

1 . 34  77  - 09 

5* 

61 

6 

8. 4907  04 

7.4977  CO 

6.6  8 97 

oc 

* . 7107  02 

4.6007  04 

1.8407  01 

l.  1031-04 

1 . 744? 

01 

3.8  7 76-06 

1 .0587-04 

1.899?  04 

3* 

7 ? 

6 

1,1001  -c* 

6 .«  »37  -01 

1 . 7 3 6f 

04 

9.04  37  -03 

1.6447- 06 

1 . 4447-03 

1.996?  05 

1 . 735? 

-03 

5.261?  00 

6.0577  04 

1.9506-06 

21 

1 f 

5 

1.2917-0  7 

2.1927  00 

1 3 41 

04 

3.4467 -04 

1 .0457-07 

2.01 37-02 

1.8007  05 

1 .622? 

-04 

4.5467  01 

8. 6047  03 

2.  1207-07 

l 7 

7 f 

«• 

4.22  It -0  7 

2.7207  CO 

1 . IC07 

04 

1.62*7-04 

2.6617-08 

2.6C27-02 

5.5327  04 

1 .986? 

-04 

5.6736  00 

1 .0  78?  03 

9.0047-  11 

*6 

6C 

3 

3 1.  34  37-07 

l .4467  -(  4 

3.  *641 

01 

3.0C  77-06 

1.6657-06 

6. « 34  7-0  / 

3.2867  02 

3.3537 

-07 

2.  1936  03 

2.1396  02 

8.2077-06 

1 1 

7 f 

3 

3.6207  -07 

4.1657  00 

3.5  697 

04 

*.6  307  -06 

2.M341 - 08 

3.41 37-02 

1.691?  03 

1.597? 

-04 

4.9106  02 

6.5356  03 

1.0836-08 

*2 

50 

2 

3 1.1267  03 

4.8167  00 

2 . » 4 07 

02 

S.h  f>n  01 

4.02  07  04 

3.9917  0 1 

1.8407-05 

6. 182? 

00 

7.9796-06 

1 . 228F-04 

1.091?  03 

6 

77 

2 

1.02  37  -Ob 

2.4097 -01 

4.6797 

03 

444f  -05 

6.6077-09 

1.9817-03 

1.4717  05 

6. 3967 

-06 

4.8146  02 

3 . OC  26  04 

5.  3667  - C 7 

56 

51 

6 

9.64  17 -06 

4 .0167  -05 

5.  19  77 

-0* 

3 . 7241  -06 

6.4  76* - 06 

l . 5 737-08 

1.1707  02 

1.5617 

-06 

2.  7H76  03 

3.1516  02 

6.4  02? - 06 

36 

f I 

6 

1.6  3 37  0 1 

1.0017  03 

4.2  1 77 

04 

4.6  *77  02 

3.1  647  01 

1.181?  05 

3 . 50  7 t -03 

2.244? 

04 

2.1186-00 

1. 4156-02 

3.  3236  01 

2 * 

77 

S 

4.1697  01 

4.1997  04 

3.  *427 

04 

4.442fc  04 

5. 30U  01 

1.5  767  0 3 

l .683t-03 

1.482? 

03 

1.2447-07 

1.5596-05 

1.9266  02 

19 

77 

<• 

2.7667  02 

1.6127  06 

4.-8  31 

04 

8.4  797  04 

4.229?  OP 

1.2387  05 

2.4127-03 

5.7596 

02 

1.4977-06 

5.7096-03 

9.1856  01 

6 7 

6 C 

3 

3 1.2541  1 

1.2187  01 

l .2587 

02 

3.1921  02 

3.6807  01 

4.4367  00 

2. 8407-06 

3.7396 

00 

4.  7006-06 

4.8356-05 

8.5856  03 

12 

77 

3 

1.6007  02 

9.4987  04 

*. 1 927 

04 

1.3637  04 

8.6607  00 

2.703?  04 

7.  1 3 77-03 

1.945? 

04 

1.5516-06 

3.4336-03 

5.0097  02 

* 3 

6 C 

2 

i 1.1871-06 

1 .1507-03 

6.  *5  37 

01 

1 .44  77-06 

1.0777-04 

l . IC37-06 

3.8407  0? 

3.8306 

-07 

2.9446  03 

9.5006  02 

2.5887-08 

6 

77 

2 

3.2fcC7  00 

4.8367  03 

4. 18  77 

04 

6.  7677  01 

8.1367  00 

8.5587  04 

3.205F-03 

5.2896 

03 

1 . 6867 -C  7 

3.  1 396-03 

4.8297  02 

61 

'2941  06 

5.6097-05 

6.5617 

cc 

4.6477-07 

6.  1237-04 

l . 2C0F-07 

1.9947-01 

2. WOE 

-06 

2.6196  00 

1.4966  00 

8.5636-05 

13 

77 

6 

4.40b'  -02 

2.1697  04 

l .52  77 

04 

6.402F  03 

9.9807-01 

1.6217  01 

8. 830 E -01 

2.119? 

03 

1.9426-05 

2.6746-01 

1.8306-02 

7 

39 

2 

38 

1 

58 

30 

27 

14 

77  2 

60  1 3 

77  1 

50  0 3 

7?  0 

51  6 

7F  6 

7F  5 

7?  4 

60 

6 l 

6 

2.51  37  01 

7.9997-08 

4.4  357 

-05 

3. 2497  04 

2.104F  03 

2.040F-04 

3. 331 6-05 

3.2416 

00 

8.0676-07 

12 

77 

6 

6.  *4  17-03 

1.6417  00 

2.1  317 

03 

2. «48F-06 

1.6377-03 

5.CC17-02 

1 . 34  7 ? 04 

5.353? 

03 

4.9866  02 

6% 

51 

b 

b.2327  01 

5.2337-07 

2.5187 

-04 

1.306F  06 

8.0517  03 

9. 9677-06 

4.6697-04 

2.0107 

00 

1.0646-05 

1* 

T 7 

b 

1.9627-02 

9.9077  00 

2.16  77 

04 

3.2807-06 

1.6467-03 

3.2  77?  00 

1.3027  04 

5.6676 

04 

5.81  36  04 

21 

77 

5 

7.2947-04 

4.8177  02 

2.9967 

04 

3. 667F-06 

1.  1 787-05 

2.643F  01 

5.973?  04 

4.9096 

04 

1.5746  04 

1 7 

77 

4 

b. 1067-06 

2.918F  02 

1 .5467 

04 

l . 7797  -06 

1.085E-05 

1.2487  02 

7.539?  04 

3.5706 

04 

2.4096  04 

*6 

* 

3 

3 1.8687-06 

5.3287  03 

2 • 5 4 4t 

02 

6.9097-06 

2.2737-06 

2.2367  03 

4.7557  00 

1.2876 

02 

9.8186  01 

1 1 

77 

1 

1.2357  -03 

1.3107  02 

0.0687 

03 

1 .6  787-06 

7.5687-05 

1.0547  02 

1.1737  05 

1.1576 

05 

3.6206  04 

*2 

>0 

2 

3 6.4587  02 

l .9647-06 

3.1647 

-Of? 

1.4607  03 

8.4627  01 

7.5867-06 

4.021? -04 

7. 3356 

01 

1. 7066-06 

6 

77 

2 

2.4787-03 

1.092E  02 

7.6547 

03 

l . 3707-06 

2.5307-06 

1.866E  01 

8.375E  03 

1.5266 

04 

1.5486  04 

66 

•>1 

b 

2.  71  17-05 

9.0697  03 

4.0287 

0? 

2. 3167-07 

8.066F-07 

3. 8217  04 

2.3  34  7 00 

1.7526 

00 

2.216F  02 

36 

77 

6 

9.88  17  04 

7.  71  77-08 

4.2 947 

-04 

2.131F  02 

7.  1 727  04 

6.0  35F-06 

5. 7987-04 

1.2997 

04 

2.3546-03 

2% 

77 

6 

9.7627  02 

1.14?7-0fl 

3.1.4  77 

-06 

2.699F  01 

3.5107  03 

1.544E-07 

1.5347  00 

1.214? 

04 

1.8166-05 

19 

77 

4 

2. 6647  04 

2.6777-06 

8.164c 

-05 

2.0176  03 

9.610?  04 

7 . C 7 37-06 

4.6037  00 

1.5036 

04 

1.2416-03 

*7 

s 

1 

3 4.97  77  02 

t .4537-06 

6. 1 1 87 

-09 

4.120E  02 

3.0007  01 

2. 1647-07 

4.9707-04 

3.8746 

01 

l. 3476-06 

12 

77 

3 

3.  7 747  04 

2.626F-C9 

9.98  17 

-05 

1.94/7  01 

9.3167  01 

5.  1 117-08 

3.  7487  00 

2.8276 

04 

1.8826-04 

*3 

50 

2 

3 1.3947  -04 

1.1  737  03 

3.0957 

01 

3 .99)7-06 

1 .60?*- 06 

6. 0766  03 

3.6317  01 

2.2636 

02 

2.1426  02 

6 

77 

2 

3.0697  04 

4.6677-07 

1 . 3 397 

-04 

3.2267  02 

7.767?  03 

1.  1 73F-06 

3.6206-01 

1.2896 

04 

6.4406-04 

61 

U 

5 

1.4  7 37  -06 

7.7427  01 

7.9907 

OC 

9.4997-04 

7.  1897-05 

2.3907  04 

5.2726-01 

1 .B07E 

01 

1.0456  00 

13 

77 

b 

b.  3697  02 

6.0607-05 

4.2047 

-02 

1 . 6407  00 

4.1667  02 

3. 7317-06 

6.4216-01 

4.6676 

03 

7.9626-02 
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TABLE  XXXIX. 


ENERGY  LEVELS  AND  CRYSTAL  FIELD  PARAMETERS  FOR  Gd3+  IN  YTTRIUM 
ALUMINUM  CARNET‘J 


GO  IN  YAG.  SMOOTHED  BK  M • AUGUSI  3C#  1975. 


I N 1 T . BUM  ANC  CENTRQIOS.  Q « 

0.000 

508.000  * 820 

120.000  » 

B 22 

-289.000  - 

B*0 

-1673.000  * 

B*2 

-1 462.000  * 860 

-509.000  « 

B62 

C.000  - 

B62 

626.000  • 

B6* 

8$  7/2  0.0 

6P  1/2  32210.0 

-8*2.000  • 

a** 

0.000  • 

B** 

6 P 5/2  32753.0 

-568.000  - 

B66 

0.000  • 

B66 

6P  3/2  33289.0 

61  1/2  35865.0 

61  9/2  36217.0 

6 117/2  36*  *8.0 

61 l 1/2  36516.0 

61 l 3/2  36700.0 

6115/2  36711.0 


FREE  ION  Pd 

PURE  2MU  TMFO. ENERGY  EXP. 

ENERGY 

l 8 S 7/2 

100. 0 l 

-0.5 

O.C 

2 0S  1/2 

100. 0 1 

-0.2 

0.0 

3 8S  U2 

100. 0 1 

-0.0 

0.0 

* 8S  7/2 

100. 0 l 

0.  1 

0.  0 

5 6P  1/2 

98.9  l 

32095. 7 

0.0 

6 6P  7/2 

98.6  l 

321*6.9 

O.C 

7 6P  7/2 

98.6  l 

32189.9 

O.C 

0 6P  7/2 

99.  1 l 

32209. 7 

0.0 

9 6 P 5/2 

98.3  l 

32668.9 

0.0 

10  6P  6/2 

9 7.6  1 

32  701.0 

0.0 

11  6 P 5/2 

98.  3 l 

32  716.  1 

0.0 

12  6 P 4/2 

98.0  1 

33210. 3 

0.0 

13  bP  3/2 

97.0  1 

332**. 0 

0.0 

1*  61  7/2 

99.8  l 

3583*. 3 

0.0 

15  61  1/2 

99.0  l 

35860. 3 

0.0 

16  61  1/2 

99.0  1 

35868. 5 

0.0 

17  61  7/2 

98.6  1 

35952.0 

0.0 

18  6!  9/2 

99.2  1 

36176. 3 

O.C 

19  61  9/2 

98.6  1 

36190.* 

0.0 

20  61  9/2 

90.9  1 

36205.* 

0.0 

2V  61  9/2 

97.*  1 

36275.0 

0.0 

22  6!  9/2 

97.0  l 

36286. * 

O.C 

23  61 17/2 

70.3  I 

36**6. 3 

0.0 

2*  61  17/2 

7 7.3  1 

36**  7.6 

0.0 

25  6117/2 

95.9  1 

36**8.  1 

O.C 

26  6117/2 

96.5  l 

36**8. 9 

0.0 

27  61  17/2 

98.6  l 

36**9. 9 

0.0 

20  61  17/2 

92.2  l 

36*57.6 

0.0 

29  61  17/2 

80.5  l 

36*58.9 

0.0 

30  61  17/2 

76.0  l 

36*66.0 

0.0 

31  6117/2 

52.9  1 

36*69.0 

O.C 

32  61  17/2 

60.9  l 

36*81.* 

0.0 

33  6111/2 

74.3  l 

36*96.* 

0.0 

3*  61  11/2 

7*. 9 t 

36*98. 3 

0.0 

35  6 l 11/2 

93.2  l 

36559.2 

0.0 

46  61  1 1/2 

97.9  1 

36579.2 

0.0 

37  61  11/2 

91.6  l 

36581.* 

0.0 

aThe  B are  from  table  V. 
km 


o.ooo  - 8*2 
o.ooo  - 86* 
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TABLE  XXXIX.  ENERGY  LEVELS  AND  CRYSTAL  FIELD  PARAMETERS  FOR  Gd3+  IN  YTTRIUM 
ALUMINUM  GARNET^  (Cont'd) 


f RF  F 

I ON  PC  1 

PURF  2 MU 

?HFO.{NiWGY  FXP. 

. FNFRGY 

s® 

61 

13/2 

%1.0 

1 

36648. 8 

o.c 

39 

61 

13/2 

90.8 

1 

36664. 7 

0.0 

40 

6! 

13/2 

H6 .7 

1 

36669.5 

0.0 

41 

61 

IS/2 

86. S 

1 

366  75.  3 

0.0 

4* 

61 

1 S/2 

94.0 

l 

36678.4 

0.0 

43 

61 

IS/  2 

78.  7 

1 

36682. 1 

0.0 

44 

61 

13/2 

78.9 

1 

<6716.4 

0.0 

61 

15/2 

88.1 

1 

36  72  7.4 

0.0 

<*6 

6 1 

IS/2 

71.0 

1 

1674,0.  3 

0.0 

47 

6113/2 

SS.2 

1 

36751.9 

0.0 

48 

61  1S/2 

69.0 

1 

367S4.2 

0.0- 

49 

61  IS/2 

SI. 3 

1 

36  7 59. 4 

0.0 

so 

61  13/2 

64.4 

1 

36764.2 

0.0 

si 

61  IS/2 

SS.9 

1 

36780.4 

0.0 

s 2 

61  IS/2 

60.2 

1 

36792.0 

0.0 

<3 

The  B are  from  table  V. 
km 
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TABLE  XL. 


ENERGY  LEVELS  AND  CRYSTAL  FIELD  PARAMETERS  FOR  Gd3+  IN  YTTRIUM 
ALUMINUM  GARNET,  ASSUMING  D2c|  SYMMETRY3 


GO  IS  020  APPRQX.  OF  Y4G.  COMPARE  M I 7 H SMOOTHED  0-2  C 4 LCUL A I I ONS . 

INI  I.  »««  4N0  CENTROIDS.  0 * -O.OCO 

-NGl.OUO  * B20  -2H2.000  * BSO  HSG.COO  * 844  BS2.000  = “hO 

8S  7/2  0.0 

6P  7/2  322 10.0  0.000  = 364 

6P  S/2  32  7 S 3.0 

6P  3/  2 33280.0 

61  7/2  3S86S.3 

61  R/2  362  1 7.0 

61  17/2  36448.0 

61 11/2  36S 16.0 

61  13/2  36  100.3 

6I1S/2  36711.0 

60  9/2  3976S.0 

60  1/2  40607.0 

60  7/2  40699.0 

60  3/2  40837.0 

60  S/2  40964.0 


FREE 

ION  PC  T 

PURE  2MU 

THEO. 

ENERGY  EXP. 

. ENERGY 

1 

8$ 

7/2 

100. 0 

1 

-C.  3 

O.C 

2 

8S 

7/2 

100. 0 

3 

-C.  3 

O.C 

3 

8$ 

7/2 

100. 0 

* 

-0.  1 

O.C 

% 

«$ 

7/2 

100. 0 

l 

C.  U 

O.C 

5 

6P 

7/2 

96.9 

1 

321  1 7. b 

O.C 

6 

6P 

7/2 

98.9 

3 

321 44.0 

0.0 

7 

6P 

7/? 

98.0 

1 

32191.8 

O.C 

0 

6P 

7/2 

79.  0 

3 

32193. 3 

O.C 

9 

6P 

S/2 

98. 4 

; 

3266  H. S 

O.C 

10 

6 P 

S/2 

98.0 

3 

32  70  1. 3 

O.C 

11 

6 0 

S/2 

90.4 

3 

327  1 7.  S 

O.C 

1 2 

6 P 

3/2 

9/.  9 

3 

33215.6 

O.C 

13 

6P 

3/2 

90.  1 

1 

3 3240.  1 

O.C 

14 

61 

7/2 

9 9.6 

1 

3603  7.C 

O.C 

IS 

61 

7/2 

98.9 

1 

3S05H.9 

0.0 

16 

61 

7/2 

99. 1 

3 

3:>H64.4 

O.C 

l 7 

61 

7/2 

98.  7 

3 

35949. 4 

O.C 

10 

61  9/2 

99.2 

1 

36179.2 

O.C 

19 

61  9/2 

98.6 

1 

36190.  1 

O.C 

20 

61  9/2 

99. 1 

3 

3619b.2 

O.C 

21 

61  9/2 

9 7.4 

3 

36272. ? 

0.0 

22 

61  9/2 

9 7.2 

1 

3628  3.6 

O.C 

23 

61  17/2 

RS  , l 

3 

36446.4 

0.0 

24 

61  17/2 

as. 

1 

36446. 7 

0.0 

25 

61 17/2 

90.0 

3 

364  4 w • 6 

O.C 

26 

61  17/2 

96.4 

1 

36448. 7 

O.C 

27 

61  17/2 

100. 0 

l 

364  SC . 3 

O.C 

28 

61  17/2 

86.  1 

3 

364  59 • 6 

O.C 

29 

61  l 7/2 

78.  3 

1 

3 64  6 C • 6 

O.C 

30 

61  17/2 

9 ? . 9 

1 

364  6 3.  3 

O.C 

31 

61  17/2 

76.2 

3 

36464.  3 

O.C 

32 

61  11/2 

6 1.4 

l 

364  76.4 

O.C 

3 3 

61  11/2 

7H.  3 

3 

36491. 4 

O.C 

34 

61  1 1/2 

76.9 

3 

36495.  1 

O.C 

1218.000  = B64 


aThe  B are  from  table  VI. 
km 
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TABLE  XL.  ENERGY  LEVELS  AND  CRYSTAL  FIELD  PARAMETERS  FOR  Gd3+  IN  YTTRIUM 

ALUMINUM  GARNET,  ASSUMING  DOJ  SYMMETRY3  (Cont'd) 

la 


FREE  ION  PC.  T 

PURE  ?MU 

theo. 

ENERGY  E*P. 

. ENE  ft  GY 

35  61  11/2 

73.9 

3 

3o5S5.2 

O.C 

36  6111/? 

98.o 

l 

365  7<«.  1 

0.0 

3 7 6111/2 

96.  3 

1 

365  77.6 

O.C 

38  61  13/? 

90.7 

1 

36652.  9 

O.C 

39  6!  1 3/? 

7 7.9 

3 

36659. 6 

O.C 

60  61  13/? 

95.6 

3 

36665. ft 

O.C 

61  61  16/? 

9?.  1 

1 

36676.5 

O.C 

6?  611  >/? 

75.  3 

3 

36ti  7C  . 7 

0.0 

63  61  L->/2 

97.6 

1 

366  80.  1 

0.0 

66  611  3/? 

71.  > 

3 

36  7 1 7.  3 

O.C 

65  61  15/? 

76.  7 

3 

36  72 5.  P 

O.C 

66  61  15/? 

7 5.8 

l 

36730. 1 

0.0 

6/61  13/? 

55.  7 

3 

36/68.6 

O.C 

6ft  61  15/? 

86.6 

3 

36765. 3 

0.0 

69  61  l 3/? 

60. 1 

l 

'3676  J.  7 

n.C 

50  6113/? 

78.  7 

1 

36756.5 

0.0 

51  6115/? 

61.9 

1 

36771. 3 

O.C 

52  6115/2 

65.  1 

3 

36786.6 

0.0 

53  60  9/2 

98.6 

1 

39659.2 

O.C 

56  60  4/2 

33.  \ 

3 

39662. b 

O.C 

55  60  9/2 

99.6 

3 

397ft  7.  3 

O.C 

66  60  4/2 

9 7.2 

1 

39816.8 

O.C 

57  60  9/2 

9 9.5 

l 

3988  3.6 

O.C 

58  60  1/2 

75.1 

1 

60579.2 

0.0 

59  60  7/2 

7 5.9 

l 

606ft8. 6 

O.C 

60  6C  7/2 

8 5.8 

3 

60690. 1 

O.C 

61  60  7/2 

80. 0 

1 

60715.2 

0.0 

62  60  7/2 

96.6 

3 

60718.6 

0.0 

63  60  3/? 

6 6.6 

l 

60E  35.0 

0.0 

66  60  3/? 

6 7.9 

3 

6U«6  3.  1 

O.C 

65  60  5/ ? 

76.  3 

1 

60951.9 

0.0 

66  60  5/2 

7 8.2 

3 

60  *6 7 

0.0 

67  60  5/2 

9 3.  :■ 

3 

61075.2 

0.0 

3 The  B are  from  table  VI. 


TABLE  XL  I . 


SQUARED-MATRIX  ELEMENTS  PROPORTIONAL  TO  TRANSITION 
Gd3+  IN  YTTRIUM  ALUMINUM  GARNET 


PROBABILITIES 


FOR 


S I »**%  7*6*511 l(M  *>«  » - a*  II  I T I r % *» > If  i ?'  U ■ 4 6NO  2<»U  • l 


.’6 

2 6 

6 1 

50 

37 

1 > 

6 1 1 7/ 

61  1 7/2 

611  t/2 

611 3/2 

61  1 1 /2 

61  9/2 

31 

6l  l 7/2 

1 • 6 1 If 

0? 

7.1  7 61 

00 

l . » 7 7f 

02 

l . 63  7» 

C2 

l .3901 

01 

2.8933 

00 

6/ 

6 115/ 2 

1 . ‘151 

- I 

l . >026 

01 

2 . <763 

00 

6 . IIS1 

01 

l ..773 

01 

l .6  101 

00 

6 1 

M l 3/2 

2.  »'>  > 

) 7 

2 .5663 

00 

6 . / 1 63 

i»l 

2.  1163 

02 

1.  16»f 

2 

2.06/3 

01 

3** 

6 l 1 1 / 2 

J » 7» 

-v»2 

6 .1  l ti 

-01 

2.  7 66» 

00 

1 . 162' 

00 

3.  t»6  \t 

02 

s.  1)0  »v 

01 

2 5 

* I l r / 

1.5  321 

00 

l . 7623 

01 

L .16  4 

0 2 

t . 6623 

"1 

1.65  7* 

p| 

l . Ml.  7* 

02 

*2 

6 115/2 

6.  »l  .»» 

Ul 

1 .71  33 

01 

6.  1 761 

00 

>.2/63 

02 

1.6  IS' 

02 

. . RuW 

1 1 

♦ 3 

6 113/2 

2.  '♦•<51 

'y  .• 

6 . M 3 l 3 

00 

l.MII 

02 

2 • 112* 

02 

8.  /'l^f 

01 

l.l  Oil 

00 

4 4 

6(11/2 

6. 66  If 

-01 

6.01  73 

Ou 

6.1  7 Of 

01 

r . p 9 4* 

00 

6. | 263 

02 

6.  71  7f 

01 

?o 

6 I 

1/2 

« . »7l‘F 

-w  l 

7.  |06( 

01 

7.322* 

00 

4 .«65‘ 

1 

6.266* 

( 1 

3. 66  /v 

02 

55 

si: 

i/S 

7.  1 /M| 

01 

1 . 7*373 

01 

7.2J-3 

ol 

1.316* 

-1 

2.36  9* 

0 3 

1.26  >3 

-02 

lb 

6 

t/2 

l.  l>  7» 

01 

5 .6  /•»* 

01 

1 . 1401 

rji 

7 .fall* 

01 

l . 303* 

02 

7.  7m  31 

-01 

60 

Ol 

7/2 

3.  ll  IF 

Jl 

1 .2303 

02 

2. 7211 

(•  3 

l .??  1* 

02 

7.  712* 

0 3 

H.  •*  Tf 

03 

6 

SP 

7/2 

1.306F 

;»  1 

l ,66L‘f 

G2 

7.662' 

SJ  1 

3.120* 

t 1 

6.1591 

6 

6. 6 H 7 * 

J 3 

2 

« 

//? 

1.6103 

U 7 

2.1  123 

0) 

i - 1 

02 

1 .25  33 

0? 

1 .6  >6* 

0 3 

2.  1 101 

02 

6 1 

, '■ 

5/2 

2.  h il 

(>  \ 

l . 7023 

01 

6 . .4U 

0 2 

H.216* 

03 

2 . 1 301 

O 3 

*.0  *5*- 

02 

1 1 

fa  P 

5/2 

3.  77o» 

Jl 

'i.H'ft 

0 t 

>.  .8  7- 

02 

1 .87/3 

02 

6. 901 f 

02 

1 .*3  561 

0 » 

SS 

60 

3/2 

7.iM  It 

02 

1.01  73 

01 

2.6  1 0* 

r2 

o . S6Pv 

03 

1.  r » 1* 

02 

1 .665* 

J 3 

1? 

60 

3/2 

1.  76-IV 

U 1 

2 .01  7f 

Ol 

1 . J - ■** 

0 » 

0 . 9 i > ► 

•• 

6.  I 3*** 

03 

l . 7 171 

Ol 

2 » 

6 1 17/2 

3.  78  3l 

-01 

6.1  *H3 

00 

S . Illl 

02 

1 , 35  3* 

01 

9.,  6 2f 

Ol 

103 

00 

6 116/2 

6.  37*7 

0 2 

1 . 36  >f 

02 

“.  .6  5* 

01 

l.l  27* 

01 

l .610* 

<*2 

* . 722* 

00 

66 

6 113/2 

2.S26F 

(•2 

7.  1 7U 

-01 

3 . . 1 63 

00 

2 . 65  13 

'1 

1 . 756* 

*>2 

*.  1223 

01 

3S 

6 111/2 

l. >15* 

01 

6 .6083 

-01 

2 . * 1 11 

ol 

y . 3 1 13 

02 

1 . 3 30* 

0? 

, . 296* 

01 

21 

6 1 

9/S 

2.  30  >1 

on 

2.6563 

-Ol 

7 . 1 2 6f 

00 

1.26  7* 

02 

M.  16  3* 

01 

7 . 53 1 * 

JO 

ss 

61 

9/2 

l.  #lOf 

u 3 

» .Sl3i 

02 

. .<  i • 

r.  2 

l .68  73 

1.185* 

* 2 

3 . 3 791 

oc 

1 7 

(i  1 

1/2 

1.6  3 13 

02 

2 .66 “3 

01 

i.  <711 

- 7* 

7.2H7* 

01 

1.2  36* 

Of 

. • 61 

00 

6? 

60 

1/ 2 

2.11  iy 

0 » 

6 .6  I <3 

02 

1 . .661 

0 3 

5.  77.9* 

01 

l . 7 36* 

03 

6 . 7 ,6* 

02 

8 

6 P 

1/7 

2.  7 #«.' 

u6 

J.107F 

02 

* .6*|» 

0 3 

7. 6SJF 

DO 

6.0/1* 

0* 

1 . I66f 

0 * 

1 

HS 

1/S 

7.  J6  31 

c t 

6.6663 

00 

».  7 #1* 

02 

3 . 39  7f 

00 

2. 332C 

01 

>..H  1 8f 

00 

6b 

SP 

S/2 

2.  >6>F 

j i 

l .6601 

0 1 

1 .6603 

02 

l.  115* 

0 3 

«*.  7 6 If 

*2 

1.25  73 

02 

IP 

SP 

9/2 

6.  71  71 

16 

. . 7003 

•11 

2..  1 ll 

J2 

8.2  30* 

0 2 

6.8 06* 

n 

1.133* 

0 1 

28 

6117/2 

l.635» 

>2 

l .*-*»  If 

00 

6. 7 10* 

02 

183  r 

01 

3. $2  ir 

01 

1.  84.31 

00 

60 

Ol  1 s/c 

1.  36  If 

J 1 

1 .5  761 

02 

9.  >8  !L 

( 1 

1 . 523f 

01 

1.211' 

' 1 

6.2653 

-Ol 

3 I 

6 113/7 

l.  »o6l 

0 2 

1 . 6 H6 1 

00 

f . » 1 3* 

Ol 

4 .0263 

0/ 

3.216V 

01 

2 . 2 7 *3 

01 

18 

36 

i 6 

■>9 

3 

1 

61  »/ 

60  1/2 

61  7/2 

60  7/2 

6P  if? 

fS  111 

31 

0 117/2 

5.  31*1 

02 

. .292 f 

02 

l .0857 

OC 

6.02  31 

00 

5 . 1 1 Of 

03 

1 . 2s"' 

02 

5? 

6115/2 

2.  »•>•>► 

J 1 

> .61.6  3 

01 

6.2  19* 

00 

.■•.6161 

00 

6.  f f ?y 

01 

1 . »72f 

00 

6 / 

6 113/2 

1.  33  9t 

01 

6.8163 

01 

2.12  6* 

01 

6 . 696* 

01 

8.  766* 

02 

7.  I MF 

01 

<6 

bill/* 

l. 1 'OF 

00 

1.7103 

Ol 

6.1513 

01 

h. 1951 

01 

6.9  7 8* 

Of 

M . 0 H l 1 

-02 

** 

6 1 IT#  2 

l. 35 23 

L l 

3.9/87 

02 

1 . 56  M3 

01 

3.965'- 

02 

1.38  7* 

06 

6.16  1* 

02 

6? 

61  1 

15/2 

i.  n t l 

->7 

1 .6983 

02 

l . >723 

00 

1 .56  IF 

03 

6.  162F 

01 

1 .6213 

02 

60 

6113/2 

l.  3 «6* 

>/ 

3.630t 

02 

i .66  /r 

02 

1.  39 It 

03 

2.  306* 

n* 

7.  3 76f 

01 

Jl 

0 111  /2 

l.  7*63 

0? 

2.0 30F 

02 

2 . 1 5 3L 

02 

2.  10  73 

PI 

6.  1991 

03 

1 . 6611 

02 

*0 

6 1 

9/2 

6.  » l If 

- M 

1.3663 

-Ol 

6.1  313 

Ol 

S .22  it 

02 

1.380* 

03 

6. 1031 

01 

55 

SI 

9/2 

9.6363 

-0  3 

< .0  363 

01 

1 ,60H£ 

00 

1.007' 

01 

9.609F 

02 

».o  icr 

01 

16 

0 1 

7/2 

2.  ) 7 7f 

02 

i.  96“>* 

OO 

2.6853 

01 

9 . 9 7 1 r- 

01 

6. 062* 

01 

l . 8563 

-Ol 

6 C 

r. 

7/2 

l.Jbfl 

•70 

2.6263 

03 

3.1713 

Ol 

l .OOSF 

02 

1 .0/53 

03 

1 . 9S6F 

01 

6 

•»P 

7/2 

2.  1 »73 

'/) 

rl.69?3 

02 

1 . 7 3 sr 

02 

6 . 71 SF 

02 

1.266* 

0? 

1 . 116f 

00 

? 

•1  5 

7/2 

: i *•* 

ul 

6 • 2 1 1)£ 

01 

6.11  O' 

Ol 

S .91  ir 

00 

6.699L  - 

01 

0. 1673 

-01 

67 

'» 

6/  » 

3.  1 . tr 

• • 3 

l . 36  7 £ 

01 

6.  16  l 1 

01 

1 . IS  >1 

Ol 

l.  1683 

03 

2.827F 

Ol 

ll 

60 

6/2 

6.  ii  *y 

06 

2.3561 

51 

1 .UlK 

06 

1 .6663 

02 

1.261* 

'“'? 

7.671F 

-02 

6« 

SP 

3/2 

1.  1371 

0 3 

.1  173 

00 

1.I7S* 

0 3 

I.636F 

02 

8.0  7 9* 

02 

1 . «69* 

01 

12 

6 P 

3/2 

2.  70  )t 

0 J 

6 . 482* 

-02 

7.722.3 

00 

7.6251 

02 

l . 1 1 ?r 

03 

6 . 6 > if 

00 

23 

MI7/? 

•'.  1 1 

00 

2. 31 3F 

0 2 

1 . 55  HI 

OC 

6.695E 

02 

l.66lyF 

06 

i. 1 3 Jl 

02 

65 

6115/2 

6.  s 1 0F 

3.1 

2.0767 

02 

7.2061 

OC 

6.3313 

02 

3.  167* 

06 

1.6  7 93 

02 

66 

6113/2 

3.  H P 

O') 

1 . 78*3 

.>  3 

5 t/y 

01 

2 . 6801 

01 

6.265t 

0? 

1 . 1 1 If 

01 

3 ■» 

6111/7 

1.  36  It 

01 

3.  7073 

OO 

l .oo«r 

02 

2.8H6i 

0) 

2.66  9r 

06 

7.  299F 

02 

23 

61 

*3/? 

•*.o>  31 

■ > 

1 .6183 

0 J 

2.6?  iv 

'•1 

3.202* 

02 

l. 3771 

03 

1.  7*  93 

Ol 

56 

OP 

1/7 

7.  »32C 

)7 

6.7323 

03 

7.0  261 

no 

1.918* 

01 

1.61  «* 

01 

2.26  73 

00 

ir 

61 

l/l 

l.l 123 

'/ 

3. 3683 

02 

6 . * III. 

02 

5.O05E 

01 

2.006L 

!>6 

6.291*: 

02 

62 

6 C 

1/7 

1,1  m 

U 3 

2.2203 

03 

2.  *8P3 

02 

8.61  7E 

02 

6.01 sr 

01 

1.607F 

-01 

8 

6 P 

1/S 

O. f«6! 

J 3 

'.I  78' 

0 1 

l .7  »ll 

< 6 

t • 577E 

03 

l ■ 8661 

P\ 

7.  7 703 

-01 

3 

IS 

1/S 

1.  1'.  7 ► 

u2 

7.826* 

O') 

3. 76  73 

02 

6 . 10  IF 

01 

1.9713- 

Ol 

7.  1 0/F 

-06 

66 

6 0 

6/2 

7.  1 7 ll 

(7  3 

1 . 7 7 31 

03 

6 .60  3* 

03 

8.2163 

02 

1.201C 

"1 

6.681* 

00 

10 

OP 

5/7 

6. o5  3t 

I » 

2.1111 

0 * 

1.716 

06 

6.6673- 

01 

3.  166C 

02 

5.9503 

-01 

28 

6117/2 

1 / i' 

) t 

8. >313 

01 

2.7  I6t 

02 

1. 30  IF 

02 

6.530F 

< 1 

I.196C 

01 

68 

6 II 5/ 2 

•. 

)\ 

1 .6223 

02 

1 . J6  Mf 

OC 

6 . 6 2 6 f 

02 

6. 9663 

0* 

9.  1 723 

Ol 

39 

5113/2 

1 . 7 / <* 

02 

3.0153 

01 

7 ,s6  If 

01 

2.01  33 

0} 

3.  7 7 7<_ 

02 

2.8273 

00 

2 > 

66 

3 1 

36 

77 

63 

57 

27 

6 l 

38 

61)  9/2 

6117/2 

6 119/ 

s 

6113/2 

1.1361 

C2 

2.1663 

00 

2.  326* 

01 

9. 86  /* 

01 

6 . 0 7 5 t 

02 

2.5*363 

02 

3.2603 

01 

6.0  193 

CM 

1 . 3 73  3 

02 

2. 72  7* 

01 

2.6763 

01 

3. 2 76* 

00 

6.366* 

ul 

6.215* 

01 

2.96  4* 

01 

6.  1 <61 

01 

2.  720* 

12 

6.2  79* 

-01 

7.7  6 31 

00 

1.2  17* 

02 

6.  im 

07 

6.784* 

00 

1 .6663 

01 

1 .826* 

02 

6 . S 36  r 

01 

6.311* 

00 

2.269( 

02 

4.9  9 7* 

-01 

2. 6S6» 

01 

2.661* 

00 

1.3711 

02 

9.981* 

6.  706* 

01 

). 2663 

-01 

6.26  11 

'.5 

7.6  11* 

01 

2.275L 

0 3 

1 .2023 

-01 

2.  168* 

02 

).  1 .1* 

02 

9.6261 

00 

3.9113 

-02 

6.0613 

01 

1 .9691 

01 

3 . 7 72  t 

01 

^ .Bl6f 

-02 

3.8223 

02 

2.696* 

0 » 

7.  135* 

01 

7.7  3*< f 

ou 

2.6  1 4* 

03 

2.057* 

06 

3.  IH5* 

01 

2.0181 

00 

l . 76  7* 

00 

3.266* 

0. 

3.618* 

0 3 

1 .1663 

Ol 

2.*J6){ 

01 

6 . 42  41 

00 

6.  316* 

CO 

6.2613 

00 

S.Mlfct 

03 

1 .2  3 If 

02 

2.2)7* 

Ol 

rt.666t 

0 i 

3. 79M* 

02 

7.H4* 

01 

6 . jrt  1 * 

02 

9.160* 

01 

6 . M69t 

03 

1.412* 

0 

2. 7513 

02 

l .25?f 

00 

8.6  393 

00 

3.21  13 

02 

l . 0 l M t 

02 

2.6303 

00 

6.<  221 

02 

1.7/6* 

02 

3.0)1  * 

02 

1 . 7603 

Ol 

3.9/23 

-02 

l .0  /6* 

02 

8.6  HE 

00 

rt.916* 

-Ol 

3.262E 

02 

7.0  99* 

00 

1.069* 

01 

1.292* 

-Ol 

7.0163 

00 

3.8/63 

<1/ 

l . 1 60  V 

<1 

2 .690* 

Ol 

1.  769F 

0? 

6.6)11 

02 

1.  M0/L 

-Ol 

1 .662* 

-Ol 

1 .00  71 

01 

2-S6  9t 

00 

7.  72  U 

02 

6. 3 1 6* 

01 

3.216* 

01 

6.766* 

0 4 

6 . 765  f 

02 

6.7163 

02 

2.61  73 

06 

2.6  323 

06 

6. 26  7* 

-01 

1 .21C  3 

01 

9.  10  1* 

02 

1.266* 

01 

1 • 80  7 t 

02 

1 . 78  71 

00 

7. 7323 

02 

2.268* 

04 

2.7 67 1 

-01 

3.0663 

07 

2.6681 

01 

2.6623 

0 7 

3. 801 f 

01 

6.05* l 

(1 ) 

on 

3 . 1 86* 

0 1 

6 . 6 76  * 

-01 

.6/8* 

-0  1 

1.696* 

02 

3.9U*M 

02 

6.627* 

00 

1 .2983 

00 

1.250* 

01 

4.9253 

-01 

63 

9 

63 

1 3 

60  5/ 

t»P  5/7 

fcl)  5/2 

69  1/2 

2. 9771 

02 

1.3HL3 

01 

6. 6163 

01 

1.595* 

01 

l . 86  U 

Ol 

1.061* 

01 

3.28  3* 

02 

4.6  U* 

02 

1 . 3)31 

02 

4. 1 773 

07 

6 . 6 7 8f 

01 

6.2  56f 

02 

1.186* 

C2 

4.  367* 

C 2 

7.68  7* 

01 

4.100* 

02 

1. 7763 

01 

5. SHOE 

06 

2 • 6 9 7f 

03 

1.6/5* 

OJ 

6 . 6 76  l 

02 

2.641* 

0 4 

3.966* 

03 

9 . 6 26t 

06 

2.  110* 

02 

3. 362* 

01 

6.86  4F 

02 

l . 7103 

06 

7.  1601 

02 

3. 1 163 

L 4 

1.S12E 

02 

2.6723 

03 

\ .H6*J* 

0? 

7. 166* 

02 

2.070* 

01 

2.1103 

06 

6. 6861 

01 

2.851* 

04 

«.629t 

01 

6.6  373- 

*01 

1.92  3* 

U 3 

6.9661 

06 

8.069* 

02 

4.0723 

02 

1 . 296  f 

01 

6. 3683 

(.7 

1.612* 

01 

4.6u6E 

03 

2.153* 

01 

7.8623 

01 

1.856* 

03 

4.3613 

03 

6 . 370* 

-02 

3.8613 

-06 

3.  79  3C 

01 

l.  7633 

01 

5.6923 

02 

l .0323 

00 

1. 166F 

02 

9.521* 

00 

6.  72  3* 

02 

5.261* 

01 

9.5761 

01 

2.6  >73 

00 

7.  7821 

02 

3.2311 

03 

1 . 122* 

03 

4 . 6 -j6£ 

00 

3 . 3683 

0 1 

3.660* 

01 

9. 6 7 93 

02 

5.0  77* 

0? 

6.  38  7* 

01 

4.6723 

01 

5.2603 

02 

1.2223 

03 

H.l77t 

02 

6.862* 

01 

2.9  36t 

Ol 

l .069* 

03 

2.  36  J* 

01 

6.6881 

02 

7.918k 

03 

1 .667* 

06 

1.9153 

01 

6.0103 

0 3 

1.6063 

03 

6. 32lf 

03 

8.6103 

07 

2.1213 

06 

6.51  3( 

02 

1.96R3 

06 

6. 7763 

02 

6 . 1 1 7 3 

07 

7.96  3F 

07 

4.281* 

02 

3. 7 12  t 

02 

2 .80  3k 

06 

1.936* 

03 

5 . 6 9 1 £ 

01 

2 . 0<*0  f 

02 

I.17PC 

01 

1. 3193 

03 

9.1513 

Ul 

l.l 763 

02 

9.916* 

00 

6.0101 

Ol 

9.9683 

01 

6. 281  * 

00 

1.0913 

-01 

6.6313 

00 

6.9  763- 

•03 

2.H63* 

01 

4.66U 

07 

l .6063 

03 

2.9103 

0? 

6.601  f 

02 

1 . 7693 

04 

1.286* 

00 

6.000* 

02 

2. 106  i 

02 

1.388F 

03 

2. 3623- 

01 

2.56SE 

02 

7. 573* 

02 

1 .25C3 

02 

6.06  81 

0? 

1.182* 

0 3 

1.862C 

02 

1 .0083 

03 

l.l  3 33 

01 

9.6  32E 

02 

15 

61 

7 

6 

12 

6 111/? 


H.6  95I 

Cl 

1.2  801 

01 

1 - 39  if 

01 

2.  /66» 

01 

2 . 1 8 1 f 

01 

6 . l 96* 

0 2 

1.2  7 Jf 

02 

7.791* 

CO 

5.  II 93 

Ol 

1.6061 

• 

1 . 9 7-  it 

0/ 

7.  .7 9f 

07 

1.7  06* 

f ) 

01 

2.0*7* 

0) 

6 . 6 2 7f 

03 

7.  16  M 

02 

7 . 1 89f 

• 

. . 7. 961 

0? 

2.008* 

Cl 

00 

7.  1 181 

02 

1.9/6* 

- 01 

7.9227 

02 

6.6  167 

02 

2.69?f 

04 

6.26  77 

0) 

l .6283 

02 

5.028f 

03 

2.  <673 

06 

1 . 792* 

02 

6.0  193 

-2 

6.  1 78* 

01 

58 

bl)  1/2 

7.6221 

Ol 

5.  162* 

01 

l.  71 RF 

01 

2.  706f 

01 

2.2913 

01 

1.6263 

03 

1. 799* 

02 

2.102*- 

-Ol 

1.  18  7F 

Ol 

6.622F 

02 

1.9T5* 

00 

6 . 6 35f 

04L 

6.06  73 

ot 

9.8893- 

-02 

l .6071 

03 

7.  996f 

00 

3.939* 

00 

5.93?f 

0? 

6.  7693 

01 

1.766* 

03 

3.668* 

02 

8.8603 

02 

1.0723 

02 

6. 7153 

01 

3.8063 

01 

2. 4683 

02 

2.5723 

02 

2.  7 72f 

00 

2.0571 

0? 

2.  7561 

03 

2 .0551 

02 

6.9653 

02 

?• 6 69E 

02 

30 

70 


TABLE  XL  I . SQUARED-MATRIX  ELEMENTS  PROPORTIONAL  TO  TRANSITION  PROBABILITIES  FOR 
Gd3+  IN  YTTRIUM  ALUMINUM  GARNET  (Cont'd) 


Sl-J**  !«A*S|T|(H  IllllfS  2-U  • 3 4N0  2**U  • I 


• » 

46 

• 1 

36 

2? 

63 

IS 

61 

7 

4 

30 

si  l // 

Si  IS/? 

61 16/? 

oil  1/2 

61  1/2 

60  9/ 

61  //? 

6U  //? 

6P  7/2 

MS  7/2 

61  l 7/2 

n 

6 117/. 

1 . 3 3 

S • 9 3 7 1 

0«'. 

6.  *S6k 

l 

n.004f -0? 

6.600k 

OC 

S.6M/F 

02 

3.0ll‘ 

00 

2.1 /4k 

Oi 

2. 94  9k 

03 

H . 726E 

01 

3.864k 

02 

>2 

0 116// 

!.•/#► 

.5/ 

/ • 1 26f 

00 

1.11  >i 

•»C 

4 . 34  »f 

00 

1.2 HOC 

n0 

>.  12  >1 

oo 

2 . M?4  f 

00 

2.443F 

-01 

4.410C 

01 

l .R  5 7k 

00 

4.06  3F- 

0? 

% 7 

6 1 1 5/.’ 

».  71  V 

l»l 

4.1-71 

01 

3 . • . 3* 

, C 

G.M4F 

01 

l./2*»k 

01 

o.  1 30k 

-ot 

9. 366k 

-C2 

2 .hO»*k 

0/ 

6.  698k 

03 

l .6-J0E 

02 

1.2  36k 

02 

56 

>111/ 

9.  i 5 6 1 

J 1 

5.61  ME 

-Cl 

l ../?"- 

■jP 

l . IMI 

01 

/.  M ?f 

00 

1.4/M 

Jl 

9.41  3 1 

-JO 

3 • 44  l k 

02 

1 .?66k 

03 

5.9/ JE 

01 

1.C60E 

01 

25 

6 11//. 

2.  n »6 

•>2 

5.004k 

0? 

1 .16  16 

02 

1 . 6/  5f 

00 

m . 1 / *r 

oo 

2.  3 1 Mk 

02 

6. 1 R/t 

01 

l . 33Rk 

0/ 

/.  3 36k 

03 

1 . 79/t 

02 

1 . 086k 

02 

6? 

si  16/2 

i.  .til 

"l 

1 .4? 1 1 

0. 

2 . 1 

'•2 

6.  198* 

01 

2.  1211 

0? 

l . 0?  ZF 

0 3 

6.2S4C 

-01 

1 .416E 

03 

2.6  32F 

01 

4.2221 

-01 

1 • OBOE 

00 

60 

* 1 1 3/2 

5.  5 »6l 

1 

? . 4 6 1 k 

CU 

l . . d 5k 

•- 2 

| . ?M  »F 

01 

P.2  3 /k 

Cl 

l .621C 

03 

2. 161k 

01 

3. 341  k 

02 

2. /HOC 

03 

9.6  3/1 

U1 

4. 322k 

00 

5 5 

6111/2 

1.  «'6L 

'.2421 

Jl 

l .nV2C 

Jl 

•* . 6 

01 

1. 126C 

'I 

2. 323C 

01 

? . 4 1 J t 

^1 

1 . ZBrtk 

03 

4.979k 

03 

l. 7 Jlk 

02 

1.31  7E 

02 

?o 

6 l 

9/2 

!.»*<■ 

J2 

M.6?-t 

K 

. . ) 1 Ok 

C 2 

# . 4h6t 

01 

6.03  > 

00 

1 .4  /?( 

02 

9. 31 7k 

-01 

8.122k 

0., 

l . mi 

03 

3.699k 

01 

8.66  7k 

00 

66 

'>  t 

I/, 

1 . 5 / 1 •' 

•')  5 

l.sl >f 

Jl 

?.-.4sf 

0? 

1 . 20  Tt 

o.» 

«.  J/Ok 

01 

5.  ? JsF 

02 

1.200k 

01 

6 • 66  it 

00 

4.039F 

0? 

8. 7 3 7k 

00 

3.266F 

02 

16 

6 1 

UP 

1.2*  It 

5. 

».  /'»2k 

0» 

3 . *0  s» 

■•1 

>.6«»/k 

oo 

/.  *2  Ik 

» 1 

S.  Z//1 

Oi 

8. 09/ F 

oG 

2 • 4 1 

0 1 

1 .496k 

02 

6.61  3k 

00 

9.  1 29f 

00 

6 0 

^ 1 

7/. 

3.  Ml* 

- 1 

x • ? 4 n 

0 5 

J.  »6  Ik 

5 

3./4  K 

01 

?.  56?k 

01 

5.  / -21 

u2 

3.136k 

00 

l «sT9l 

0? 

9.194k 

02 

l .462k 

01 

l. 39Rk 

02 

t » 

&P 

UP 

S.  5 

01 

l . 1 54C 

(14 

2.  J4  J‘ 

>4 

1 . / 64 

O? 

4. / /4k 

01 

l .O/lt 

02 

I.hS/l 

02 

1 .61 «k 

02 

8 . 94  OF 

01 

J • S 7 2 E 

-01 

1 . 1 S IF 

02 

4? 

56 

7/2 

•>.  '6  ol 

00 

5. 5461 

0? 

° .04  5k 

0’ 

4.  SO** 

l.ol ' c- 

Ol 

3. 2C4C 

00 

l.  1491 

Jl 

1 . t IRE 

01 

2.920C - 

■02 

9.90  3E 

-C  6 

4. 399E- 

Cl 

6 r 

o r 

s/c 

2 • 5 5 " 1 

V 5 

7.639k 

02 

3..  121 

(JL 

3.<M3t- 

■t  1 

I .664f 

' 2 

1 • C2CF 

Cl 

9. 6*3  3 f 

l .834k 

Jl 

9. 74  |k 

00 

6.9 3 3E 

-01 

2.6H2E 

03 

1 1 

SP 

6/? 

>■ . » . * 

j 5 

6.5  66E 

0? 

l . $ /4l 

01 

6 . Sit!! 

01 

1 . /9ZF 

T? 

5.6  it>k 

03 

1.911k 

03 

/ . 6 l 4 k 

02 

3.  107F 

02 

>.  16  3k 

-01 

2.6S9E 

03 

66 

SI. 

5/? 

4.  1, 

1 . 56  5* 

• i 

l . J / 3t 

03 

». 36?k 

00 

4.  366‘ 

00 

l . 1 J/k 

Jl 

1 . '62 ■ 

02 

3.624k 

01 

9.  H.6F 

02 

l .64  7F 

01 

5.  394k 

Cl 

1 » 

6? 

1/2 

>.s  '»**r 

S 4 

i.io  n 

04 

4.o06k 

0 3 

'•.631k 

01 

4.k6«F- 

0? 

6.  Ulk 

-01 

4.924  k 

01 

3.  10PE 

02 

9.616F 

00 

9. 12  3E 

-04 

2.  J48E 

02 

2 5 

6 n //. 

u i 

* 2 

P .'*101 

01 

1.6J3C 

?2 

1 . 144k 

n 

1 .41  3k 

«»l 

i . 1 3 n 

00 

?. J18t 

OC 

3.06lk 

00 

1. 762E 

04 

4.2H6F 

02 

4.843k 

01 

66 

6 1 16/? 

X.  1 7 /) 

-01 

6.601k 

01 

s . J.jOk 

01 

2.4  *2t 

01 

9.  961k- 

01 

4. R6  3k 

02 

/.  /4lt 

-oi 

4.019k 

03 

8.270L 

02 

6.4  76k 

01 

3.61  7k 

02 

46 

si  l 5 / » 

l . 1 »s 

01 

?.  »/2k 

00 

1 . iSIk 

02 

i . 4 3 A . 

oo 

1.12/r 

01 

r>.63/r 

Jl 

6. R48k 

00 

1 .80hk 

0? 

l • 9 7 7k 

02 

1.2S3E 

01 

3.4S3F 

01 

56 

Sill/? 

6.55/1 

J 1 

/•16Pr 

00 

2 . 2 s 1 E 

01 

1 . 340k 

01 

i.4Sor 

oo 

/ • 1 /6k 

02 

4 , bo6  k 

01 

3.76/E 

02 

1.181F 

04 

3 .Os  3f 

02 

1.4  76F 

02 

21 

6 1 

9/t 

i..’*'  lC 

02 

6.66 Ck 

C l 

3.  ICO 

/2 

S.  30  3E 

01 

2.  14/k 

01 

s. // OC 

02 

1 .63/k 

00 

6.G7/E 

00 

4.691k 

02 

1 .PlHk 

01 

1.091E- 

02 

64 

60 

*/? 

l.  5 > )t 

>2 

l .lR«k 

00 

» . ) J Ik 

OC 

2 .46««- 

0? 

?.0 /6C 

0? 

2 . 6oSt 

02 

l .6621 

00 

5. 3041 

01 

l . / 33k 

03 

i.OOOk 

01 

4.261k 

02 

l / 

6 1 

7/. 

/.Mj 

02 

1 . 4 S / t 

-01 

1 . / 3?t 

0 1 

».**■!  5 

01 

3.116' 

0| 

6 . 6 6 5 c 

00 

1.79/E 

G? 

1.4/6E 

01 

6.620F 

01 

7.914fc 

-01 

4.221F 

02 

tt? 

61 

7/2 

?.'.?  ?r 

<■•? 

S. 60ML 

01 

2.4  1.,* 

03 

3.2  J6F 

03 

6.  »13F 

0? 

1.014F 

0 3 

1.161k 

2.217F 

C 2 

4.  37  7F 

03 

o .0  70E 

01 

4.  327F 

01 

H 

SP 

//. 

?.*i  n 

. 5 

•5.126k 

0? 

3.  MS* 

0 5 

1 .?/6k 

04 

l . 1 0 l k 

03 

J.  S'*4k 

-01 

l.(3»3C 

03 

1 . Z64F 

03 

8.99  Ik 

Q2 

6.2P4F 

00 

1.9  76E 

03 

5 

16 

UP 

6.  56->k 

l 

M • 5 >6  £ 

M 

1 . / 4 If 

0 1 

3. 7R0- 

0? 

4.424C 

01 

».  6M6k 

00 

3. 331 t 

01 

4. 366k 

01 

7.  7291 

00 

2.968k 

-02 

6.098E 

Ol 

66 

61 

»/: 

/t 

<V 

1 .‘56ME 

•)  5 

3..4  2C 

0? 

1.264k 

0? 

1.2  4 6L 

01 

1. 362F 

01 

3. Z09l 

G? 

1 .68bE 

03 

1 . ?06f 

03 

2.6211 

01 

9.  1 7lk 

Cl 

l 0 

6° 

s /? 

l.  « > ,c 

j 4 

5 .205  L 

05 

3.6//L 

0 2 

s. 126C 

0? 

1.430k 

C 3 

3. H<6k 

00 

l.791k 

0 3 

2.036k 

02 

3.  Itt 9k 

01 

2.604F 

-02 

I . 9 7 7k 

04 

2* 

6 11//."* 

l.-IS  -(k 

J i 

i.JlSfc 

01 

4./S/L 

01 

/. 3MSf 

00 

2.310k 

00 

l . Z4?k 

0 3 

4 . 360  t 

01 

4.64?k 

02 

2.770f 

04 

7 .68  7E 

0? 

6.4  6Sf 

01 

6 8 

-■  I 1 

6/ 2 

6 . / 1 6 *= 

- , 6 

1.121k 

• >? 

/.  »3  3t 

»l 

/. 3J6t 

02 

2.003k 

02 

l . /47k 

02 

2.4?2t 

01 

i. 360t 

03 

7 • 4 6?k 

04 

2.2  3 7k 

03 

1. J68F 

02 

5 9 

oil)/? 

5.6  / Ik 

01 

1 . 5H? c 

0? 

4.02  /r 

02 

>.6  9/r 

00 

l • 04 SF 

0? 

s.M  32k 

01 

9.  6 1 0 k 

01 

2.  36  3t 

03 

1. 762fc 

04 

6.1  COE 

02 

6.C20E 

00 

*.1 

6i  i >/;• 


II  6 1 IT/?  j.utl’-'O? 

s?  oils/1  ?.  r»i 

w uin/.  utci*  ii 

56  M 11/2  6.. 16  IL  00 

2 5 6U7/2  3.l6?k  01 

6?  f>  I 1 6 / 4 l.ll?k  01 


40 

6113/2 

5.S-36F 

01 

33 

61  11/2 

l.JHCt 

00 

20 

f>  1 

9/2 

J.s3  »r 

-0  5 

66 

r.r 

9/2 

l.l/Mk 

Cl 

16 

61 

7/2 

#.  n »e 

GO 

60 

S' 

7/2 

. 

6 

6" 

7/2 

4.  "*  MF 

00 

2 

I) 

7/. 

6.  *4  37 

00 

67 

6 1 1 

6/2 

1.1241 

0 1 

l 1 

\P 

5/2 

2.  >1 6t 

0 3 

64 

6f 

3/2 

■>.  > \ f 

0? 

12 

<SP 

3/2 

6.1 36f 

0 3 

23 

61  17/2 

6.  J 3 5k 

Ol 

46 

6 I 16/2 

2.  5 2 4 t 

Oi 

S4 

6113/2 

l.  #4  3f 

Ol 

36 

6 I 1 1 / 2 

l.  74  |k 

02 

21 

0 1 

9/2 

l.264f 

Jl 

S*» 

6l> 

9/* 

2 • o '»  1 1 

01 

1 1 

6 1 

7/2 

1.  *5  7f 

00 

6? 

6 0 

7/2 

2.  »l  jf 

•j  2 

8 

ftp 

7/ ? 

3.  7 '.  »k 

0 J 

3 

MS 

UP 

l.  H 7C 

0? 

66 

6 1 

6/2 

7.  102k 

01 

1C 

SP 

5/2 

6.  *32  3f 

•I? 

2 R 

6117/2 

l.  IS  3F 

- Jl 

SR 

0116/2 

6.  10  3F 

• II 

39 

6 1 l 3/t 

l.M3lt 

o? 

71 


TABLE  XL  I I . 


SQUARED-MATRIX  ELEMENTS  PROPORTIONAL  TO  TRANSITION  PROBABILITIES  FOR 
Gd3+  IN  YTTRIUM  ALUMINUM  GARNET 


SIVM  KUN'.ltlDN  'll  HIES  »HNi  I 7*0  « l 4ND  ?»U  • -l 


26 

26 

6 i 

6C 

37 

61  l 7/ 

6117/2 

6113/ 

» 

61 l 3/2 

6111/2 

26 

6 1 l 7/2 

9.  / 1 JF 

- 1 6 

1 .8«lk 

01 

1 . > 7 7‘ 

01 

1.2446 

01 

3.  3 7 8f 

00 

26 

6117/2 

I.  **lf 

*01 

1 .769F 

-16 

?./U6f 

02 

6.066b 

02 

1.169F 

02 

69 

ill)/*. 

1.-/7' 

u 1 

2 .2f6k 

02 

1 . t 3 )f 

- 1 3 

i. 306F 

01 

7.02CC- 

02 

60 

M 13/  > 

3.  *663 

«.  1 

6.0  S6  k 

02 

3.  1 J4b 

01 

8.  19  3b 

-16 

7.1  161- 

01 

3 1 

MU  / 2 

3.  3 7 Ml 

JO 

1.169b 

02 

7 . )?0r 

-02 

7.1166 

-01 

1 . 00  3b  - 

18 

19 

M If  2 

6.  Mil  It 

ol 

3 . • S l f 

01 

6.1601 

OC 

1 • 722r 

-Ol 

7.86>c- 

01 

6 7 

61  •/. 

l.  /'•  7* 

( o 

■>.6  76b 

02 

6 . 7 7 Hi 

02 

3 . OC  3F 

oi 

1.290F 

00 

27 

Ml  7/2 

6.01 ?r 

-1  2 

6.603E 

OJ 

6.1  |6L 

-02 

9 • 66  A F 

-01 

l. 302F- 

01 

6 1 

J 16/* 

2.  16 

O' 

3.602r 

01 

6.68  7k 

02 

5.016S 

02 

3.  1 2 91 

02 

3 M 

M 1 '/2 

•*.  »*>ll 

01 

6. 719F 

Oi 

1. 1 7 7k 

02 

1 . 7oor 

-02 

2.82  3E- 

01 

32 

6 1 11/2 

%.»•  3v.r 

l 1 

2.126b 

01 

*»  . 1 6 #F 

01 

1 . 766F 

02 

6.138F 

01 

!« 

M 9/2 

6.  76  Ot 

01 

2.686b 

OJ 

3.-*J6t 

02 

2. 86 HE 

01 

3.336b 

01 

66 

01  9/J 

6. 7311 

0/ 

2.868k 

02 

3 . >0  Ik 

01 

1 . 06?C 

01 

6. 662  F 

01 

16 

M 7/2 

2.  2 # 3f 

01 

3.009b 

01 

l.  321 

02 

l . 799k 

Cl 

3.228b 

01 

69 

M 7/2 

4.JMMF 

0 1 

3.3‘»Sb 

02 

79* 

02 

1 . 922F 

01 

3.UH0F 

•>? 

6 

68  7/2 

3.66  .1 

01 

9.6Mb 

0 J 

1 . 36  6b 

J6 

6.86  3b 

02 

6.3361 

02 

l 

► 6 7/2 

8.362* 

2.366F 

0? 

3 . 1 1 iu 

02 

i.C3‘>F 

01 

1.999F 

01 

66 

-*1  6/2 

6.6  1 ?1 

0 3 

1.703b 

02 

6 . /6M 

01 

6.696b 

Ol 

6.  300F- 

f 1 

9 

M>  6/2 

6.6  » lb 

yj  6 

1.6211 

r>6 

1 . >5Ut 

C 3 

2.2/76 

02 

2.  363b 

01 

h * 

61'  3/2 

l.  1 3 It 

03 

6 ,028b 

02 

1.368b 

02 

1 . 393F 

02 

1 ,286b 

01 

1 3 

6»*  3/. 

9.  >6  Of 

02 

6 . 8 > l E 

Ou 

1.2  > /I 

03 

8 • 3 1 6 C 

0? 

1.  168F 

03 

6M 

ol  1/2 

1 . 6 « f 

( 1 

1.777b 

02 

H.'  141 

(1 

l .6S7b 

C 2 

l.31Cf- 

01 

29 

6117/2 

2.  3 7 /» 

0/ 

•3.162b 

Oi 

6. 8261 

02 

1.6186 

02 

3.626F- 

Ol 

66 

6 l 16/2 

2. 7 #lb 

02 

1.796k 

02 

l .668c 

Jl 

1.683b 

01 

2. 166k 

01 

61 

6116/2 

1.  71t,r 

Oo 

1.316F 

02 

1.078F 

01 

3. S16E 

00 

1.108F 

01 

36 

6111/2 

1.26  7f 

Oi 

2.267b 

02 

6.66  Ik 

01 

1 . 398F 

02 

6.  98  7F 

Cl 

22 

6 1 9/2 

3.  62  IF 

00 

1.306b 

0? 

1 . 36  JF 

02 

2 . A3M|- 

Ol 

H.OKf 

Ol 

6 3 

6P  9/2 

8.6  /Oc 

6. 

3.278b 

02 

1 . 166L 

OC 

6 . 29 1 t 

Ol 

1.692C 

01 

1 6 

6 1 7/r 

7.  fOnf 

0 1 

T • 603  f 

01 

9.26  8f 

-01 

1.016F 

01 

1.1  1 3C 

01 

61 

61  7/. 

4.  1 »Ot 

0 l 

1.108b 

0 3 

3.66  AF 

02 

2.P57F 

03 

3.  162F 

01 

7 

6**  7/2 

2.6  *1* 

J J 

1.2*16 

0? 

7 . 1661 

01 

1.896b 

06 

6.  38 6b 

02 

6 

* , 7/2 

6.  7*3  4*- 

' 1 

1 .6261 

02 

1 . > 6 8 c 

-01 

i.809b 

02 

2.21 3F 

01 

*0 

6 117/2 

7.  3o  3r 

o 0 

6. 76HF 

01 

1 .*  MIF 

01 

1 .213F 

02 

1 .683F 

Cl 

61 

61  16/2 

6.  » 6 6 b 

OG 

7.823b 

-01 

6. 7 • 1 6 b 

u2 

6, 1 71F 

00 

1 .8881 

02 

1 •> 

86 

16 

89 

8 

6 1 9/ 

60  9/2 

61  7/2 

6P  7/2 

6»*  7/? 

26 

6117/2 

6.  26  jf 

01 

6. 7 3 1 F 

02 

2.2/31 

Cl 

3.0PPF 

Ol 

J.668F 

Cl 

26 

f 1 17/2 

2.  > l S F 

J 1 

2.868k 

02 

3.  JO  9b 

Oi 

3, 398b 

02 

9.6MT 

C'3 

69 

i 113/2 

J.6  )6r 

J2 

3. 60  IF 

01 

1.332' 

0* 

2.6  7 JL 

02 

l.  36 SL 

06 

60 

•>113/2 

2.  36  If 

”’1 

1 .062C 

01 

1 . / >0F 

01 

1 . 92  if 

03 

6.  86  3fc 

02 

3 7 

6111/2 

3.  3361 

1 1 

6.6621 

01 

3.2281 

Ol 

3.HHCF 

02 

6. 336C 

02 

1 > 

6 1 7/2 

1.  3/M 

>0 

* .0  3 3F 

OJ 

8.38  3k 

01 

1 ,6?6F 

01 

1.860b 

92 

6 T 

or  9/2 

1.612' 

3*1 

6 .2 1 Sk 

01 

6.1  >11 

OC 

3. 126C 

01 

6.  36  7t- 

01 

2 7 

ol  17/2 

>.l  T6I 

-o2 

» . M S 3 f 

00 

1./1HC 

OC 

1.8906 

-Ol 

2.  78  3b 

00 

6 3 

6 1 16/. 

T>.  # » 31 

- 1 

6 .8  76F 

02 

3.  7101 

OC 

6. 760F 

03 

8.683b 

03 

38 

M 13/2 

1.  MjF 

)£ 

6.2H7F 

01 

2 . 1 3 )k 

10 

6. ?M8r 

02 

S.86  3F 

03 

32 

6 111/2 

6.  1- <fr‘ 

Oi 

.281  t 

02 

7 . > 1 M 

Oi 

1 , 8PlF 

03 

7.H02E 

03 

1 M 

6 » 7/2 

2.0  * 6f 

-16 

2.66 3 F 

OJ 

1 .6  / 31 

0? 

3.61  3F 

OJ 

8.?  39C 

0? 

66 

LI  9/2 

'•  l 

3.810F- 

- 1 3 

l . 16  71 

OC 

>.23lC 

r? 

?.v>8MF 

03 

1 6 

t.l  7/2 

1.6  7 3b 

j2 

1 .367F 

OJ 

6.288b 

-16 

1 . 131F 

03 

8. S8  Hr 

0? 

69 

».  r //’ 

3.  >1  3“ 

<»  3 

i.2386 

02 

l.l  klk 

0 3 

».6pi>t 

-16 

8.  3 3 Oc 

TO 

6 

h"  7/2 

8.2  3 If 

02 

2 .05pk 

03 

5.  » M 8F 

0* 

i, 330" 

CC 

8.682L- 

16 

l 

<S  7/2 

3.  61  7» 

Ol 

7.072k 

01 

2.7  3 3b 

01 

8,9  /lF  ■ 

-03 

7. 771F- 

02 

6* 

6 0 6/  2 

7.669  k 

U2 

1 • H 1 Ob 

02 

1 .-386t 

0 1 

3 . OOS  F 

01 

2.86  1k 

01 

9 

f>**  6/2 

2.4?*F 

•)  3 

2.3 7?b 

03 

3.9  6 IF 

06 

2. 1 /6F 

03 

1.689F 

0? 

6 3 

ol  3/2 

6.  30  if 

| ft 

3.  /OK 

« l 

7. J061 

02 

1 .836* 

03 

6. 7 l 6b 

01 

1 3 

6P  3/2 

l.  • 36f 

J5 

l .300F- 

-ul 

1 .M  7F 

OC 

: . oo  if 

03 

2.3  |6b 

03 

68 

•>C  1/2 

2. /»Ui 

*/2 

m .188f 

OJ 

6.47/1 

-'j  l 

1 ,686b 

02 

6.  »96c 

01 

29 

6-17/2 

8.  »•»*' 

00 

6.668E 

01 

6. 31  Ik 

0 1 

6 . AAiF 

02 

1.  76  Hf 

03 

66 

6 118/ 2 

l.4o**'_ 

0 2 

3.228b 

02 

2.  121 

-01 

2.819F 

93 

2. 16  71 

C6 

61 

O I 16/2 

»./’-«r 

J 1 

2.719b 

02 

1 . r»2b 

Jl 

2. 160F 

03 

1.021b 

'■6 

16 

6 m/2 

1 . > > 6 r 

»-2 

1.211b 

Oi 

1 3»b 

01 

1 . 308F 

0 3 

7. 9 76E 

02 

22 

M 9/2 

i.njf 

02 

I .107F 

Oi 

1.16  7* 

02 

2.162b 

0? 

2. «9?C 

06 

6 3 

»l  »/v 

i. ; »6t 

6 3 

6.290F 

0 3 

°.663r 

02 

6 . h(>36 

02 

S.363F 

02 

l 6 

6 1 7/2 

1.8 3 i* 

C2 

6.627b 

01 

2.  .0  81 

02 

2.7  7JE 

02 

3.293F 

93 

61 

6T  7/. 

•i  \ 

3 .6->6b 

03 

7 . 18  3F 

31 

2. 80  IF 

0? 

6.936b 

02 

7 

*r  7/2 

2.  «6  if 

06 

6.288F 

02 

8.  » 361 

0 3 

> . 1 6 5 b 

01 

7.  722F 

oi 

6 

«S  lie 

8.  #6Kf 

6. 71 3F-01 

I . 7 l /r 

02 

1 • 881 c 

00 

8.828k  - 

01 

30 

6117/2 

2.  »J6‘ 

l 

6.768b 

02 

9.  105C 

OC 

6 .81  7t 

n? 

l . 6 6 9k 

06 

61 

6116/2 

6.7/1* 

9 i 

1 .691k 

00 

l . .611 

>1 

3.11  7C 

01 

M.  J 76F 

92 

1* 

66 

>1 

36 

a 

u 

61  J/2 


6.809b 

01 

3 . 8 1 1 F 

01 

8. 860F 

00 

1. 722F 

-01 

7. 801b 

-01 

1. 7l*f 

-18 

3.  77  If 

00 

3.968b 

-Ol 

3. 1 JIF 

01 

1.233b 

00 

1 . 7 06t 

01 

/.826b 

00 

6.013b 

00 

b. 383F 

01 

1 .6?6f 

01 

l .860b 

02 

6. 829b 

00 

/%286f 

Cl 

6 . 2 /6  f 

02 

1.119b 

01 

1 • OC  7b 

02 

3. 666F 

00 

1.0C6E 

-01 

2.616b 

00 

3.6  /Pt 

-0  3 

6.106b 

00 

2.636F 

02 

H . 2 8 *b 

01 

1 .266f 

01 

2.813b 

00 

8.98  Jb 

02 

I.SOtf 

01 

3.66  It 

OG 

8.188b 

01 

1 

ps  7/2 


b.C62E 

-06 

2.368b 

02 

3.916b 

02 

1.0  38b 

01 

l .9  /9E 

01 

6. 8291 

00 

1 .0  76t 

00 

l . 1 09F 

-Ol 

2. 36(,r 

0? 

1 . 3 66b 

02 

l .6M3b 

02 

3. 6M7F 

01 

7.072F 

01 

?. 733b 

Ol 

1 • 9 9 1 F 

-0  3 

7.  7 7 l f 

-02 

1.268b 

-19 

6. 760b 

01 

2. 3911 

-01 

7. 37HF 

-01 

01 

6.0  36b  - 

-02 

1.  8 39t 

Ol 

6.817* 

02 

1.6  /«.b 

02 

2 • 80lb 

01 

7 • 8 l Jf 

02 

3. 36ME 

-01 

/.  88OF 

Ol 

M. 892F 

00 

1.2  17k 

-Ol 

1.  1 1 1b 

-9  4 

6. ?6Hb 

02 

6.2*»b 

01 

83 

87 

6D  Z/2 

i.rart  oo 

8.674b  o? 

4.77 8F  02 
y.oon  oi 

1.290 k oo 
3.773C  00 
3.  14JF-15 
2.003F-0? 
1.480b  03 
3.  3821  Cl 
8.69 JF-OI 
1.6121  01 
6.2161  01 
6. 1611  00 
3.126fc  0] 
6.  >4  7F-01 
1.094C  00 
3.  300  f OC 
9.  36 2 b U 1 
2.0271-01 
8.50IF-03 
9.  86  8 F OF 
1.766b  01 
9.0371  01 
6.662b  00 
2.618b  01 
1.662b  01 
9.6826  02 
2.616b  00 
7. 3827-06 
7 • 666  L 03 
l.«72f  02 
8.9661  OC 
2 • 66  7 E 03 
66 

60  6/2 
6. 6UL  03 
9.  703b  02 

6 . 768  t 01 
6. 696  t 01 

6.  300  b -C  l 
9.266b  01 
3.  300b  00 

7.  32  7 F 01 
1.060b  02 
9.209b  01 

7 • 3 72  f 02 
7.669b  02 
1.H101  02 
1.866k  03 
3.0016  01 
2.663b  03 
6.  760b  >1 
1.4596-14 
7.690b  01 
1.867b  03 
I.656E  02 
6.668b  02 
6. 31 3C-01 
2.073b  03 
9.669b  02 
2.o66F  03 
6.206  b C 3 
1. 761F-01 
1.533L  03 
6.  3 1 7 b 02 
2.669b  00 
1.262F  00 
3.709b  03 
3.981b  01 

16 


27 

6117/2 


6.012b 

-02 

6.603b 

00 

6.196b 

-02 

9.668F 

-01 

l.  J02E 

-01 

3.988F 

-Ol 

2.003F 

-02 

2.16Mb 

-17 

6.878b 

Ol 

6.089b 

00 

6 • 880b 

-01 

8.1 06  E 

-02 

8.883b 

00 

1.21(H 

00 

1 .890F 

-01 

2.783b 

00 

1 . 109b 

-Ol 

7.32  7F 

01 

7.090b 

02 

1 .8766 

01 

8.208b 

00 

6.088f 

-03 

6. 308b 

00 

6. 736E 

00 

2.668b 

-01 

9.388b 

-02 

1 • 826F 

-02 

1.896b 

Ol 

1.873b 

00 

6.968b 

00 

l .0756 

00 

2.213b 

-02 

3.739b 

-01 

2.306b 

02 

9 

6P  8/2 

6.680b 

06 

1 .521b 

06 

1.860b 

03 

2.297b 

02 

2. 363b 

01 

6.296b 

02 

9. 362b 

01 

7.090b 

02 

6.866k 

02 

9.638E 

01 

7.838b 

0? 

2.6 2bb 

03 

2. 372b 

03 

3.089b 

O'. 

2 . 1 96  f 

03 

1.689F 

02 

2.391b 

-01 

7.690F 

01 

1.6836- 

-16 

6.827F 

02 

2. 709f 

03 

8.82  76 

02 

1 .6681 

03 

6.2786 

02 

9.8886 

01 

7.  766  F 

03 

3.682  f 

06 

6.288b 

02 

9. 720b 

00 

2.280b 

01 

1.101b 

Ol 

1.213b- 

-01 

2.893b 

06 

2.0666 

02 

61 

63 

6116/2 
2.969b  00 
8. 6026  01 
6.687C  02 
3.016b  02 
3.129E  02 
3.  I 3 lb  01 
1.660b  03 
6.878b  01 
6. 166b- 16 
2.001b  02 

2. H69E  01 
6.99  3b  -0 1 
6.876b  02 

3.  7 1 OF  00 
6.760b  03 
6.663b  03 
2.  366b  02 
1.060E  1/2 
6.866b  02 
3.697b  01 
2.621C  06 
6.678b  02 
8.068b  01 
1.792b  01 
3.632b  02 

H.  312b  01 

I. 638b  01 
1.076b  03 
3.626b  01 
7.  386b  - 0 1 
1.682c  06 
6.022b  02 
2.869b  01 
6.826t  01 

6 , 

60  3/2 
1.13  7E  03 
6.028E  02 
1.366b  02 
l.  39  3E  02 
1.286b  01 
1.119E  01 

2. 02  7b -01 
I. 876b  01 
3.6/7F  01 
2. 36  lb  03 

1.02  3b  02 
6.961b  00 
3.901b  01 
7.006f  02 
I.H36L  03 
6. 71 6b  01 
7.  ' 786-01 
1.86  7b  03 
6.62  7b  02 
2.6711-12 
1.618b  03 
2.677F  02 
7.892b  02 
1 • 06  AF  01 
3.186b  02 
9.176b  02 
3.666b  03 
6.866b  01 
4.4196  01 
2.279b  03 
6.1Mb  02 
6.96  7F-01 
l .06 1 b 02 
2.0886  01 

7 


38 

61 13/2 


8.3816 

01 

6.7196 

01 

M.l 77b 

02 

1.700b 

-02 

2.82)6 

-Ol 

1.2336 

00 

3.3826 

01 

6.089b 

00 

2.001b 

0/ 

1.686b 

- 1 J 

l. 762b 

02 

1.2606 

02 

8.2M71 

01 

2.1 396 

OC 

6 . 7 P86 

02 

1.86  36 

03 

1.366f 

02 

9.209b 

0 1 

/ • 6 386 

01 

2. 3616 

03 

1.210F 

04 

1.3326 

03 

1.9086 

00 

1.969F 

02 

6.166F 

01 

H.8H6f 

01 

8.0676 

OC 

6.7976 

02 

7.7606 

00 

8.8986 

03 

2.1616 

06 

7.98*6 

02 

2.81  76 

02 

6.8166 

00 

1 3 

6P  3/2 

9.26QF 

02 

6.R216 

00 

1.2896 

03 

8.3166 

02 

1.1686 

03 

l .0076 

02 

8. 8096-03 

8 . 2086 

Ou 

2.62  IF 

06 

1.210b 

06 

1.22  7b 

03 

1.2  366 

06 

1 .30CE- 

■Ol 

1.8126 

0 0 

2.009b 

03 

2. 3V6F 

03 

1.2M7F 

01 

l .6S6F 

02 

2.709b 

03 

1.818b 

03 

2.208F- 

1 8 

1.626F 

02 

6.762b 

03 

3.0186 

06 

3.0266 

03 

6.6026 

06 

2.6796 

03 

2. 3696 

0 2 

l.l  19t- 

01 

8. 328F 

00 

6.073b 

01 

7.2  30F- 

•06 

2.631b 

03 

6.623b 

03 

4 

32 

61  11/2 


4.0)06 

01 

2.1266 

01 

9.  169F 

01 

1.  7666 

02 

4.  1 )8f 

01 

l. 7046 

01 

8.6V9F- 

-01 

6.180b- 

■01 

2.8  89F 

OI 

I.  7626 

0/ 

9.  *M8f  - 

■ 14 

8. 7H6F 

0? 

2.2816 

02 

7.81HF 

01 

1.MH8F 

0 1 

7.H02I 

01 

1.68)6 

02 

7.  1 7 2F 

02 

7 . 8 )8b 

02 

l.O?)b 

02 

3.22  7b 

01 

2.662F 

02 

1.063b 

02 

8. J04F 

01 

8.294b 

01 

1.140b 

03 

1 • 92  )b 

00 

8.407F 

0? 

8.  7 73E 

TO 

8. 1 71b 

L) 

3.244F 

0 

1 . 1 21 F 

03 

l.224r 

01 

2. 330b 

02 

>8 

60  1/2 

1.248F 

01 

l. 777F 

0? 

8.8146 

01 

l.487t 

02 

1.310F- 

01 

3.444b 

00 

9.848F 

00 

4.088F- 

03 

4.4  78b 

0? 

1.  J J2F 

03 

2.662F 

0? 

2. Z 30F 

02 

*3.  I88F 

OC 

6.47  7b- 

01 

1.686b 

0? 

4. 3966 

Ol 

6.0346- 

0? 

8.4486 

0? 

8.827b 

02 

2.8  77F 

02 

8.6266 

0? 

8.  82?C- 

14 

1.40TF- 

01 

2.  178F 

01 

8.088b 

02 

2. 1706 

Ol 

8.624F 

02 

4.41  IF 

03 

2. 160t 

02 

J.424E 

07 

1.697F 

Ol 

l. 7406- 

02 

4.26)6 

Ol 

7.  164b 

00 

30 

72 


TABLE  XL  I I . SQUARED-MATRIX  ELEMENTS  PROPORTIONAL  TO  TRANSITION  PROBABILITIES  FOR 
Gd3+  IN  YTTRIUM  ALUMINUM  GARNET  (Cont'd) 


|T  |{  s l 2*0  « 1 4ND  2»U  » -| 


46 

>1 

36 

22 

S3 

IS 

61 

7 

4 

30 

7.1  1 7/ 

M IS/? 

6 1 1 S/ 

? 

6111/2 

S|  1/2 

60  1/2 

61  7/ 

2 

60  7/2 

6P  7/2 

8S  7/2 

61  l 7/2 

26 

6 l IT/J 

2M7  Ik 

02 

2 . 7 9 U 

02 

l .7  161 

OC 

l .2671 

01 

3.621k 

0.9 

«. 699k 

02 

7 . 708 l 

91 

9.906t 

Ol 

2.6SIE 

03 

6.  7 8 IE 

01 

7 . 3 6 3E 

00 

24 

SI  1 7 /’ 

8.  M2r 

*5 1 

; . 7 94  k 

02 

l Ml  4r 

02 

2.2S7E 

02 

1. 304f 

02 

1.2  7H f 

02 

7.S0JC 

01 

1 . 108k 

03 

J.281E 

03 

1.425E 

02 

4. 748E 

oi 

•>’) 

o 1 l 1/2 

S.  >4  O' 

1.-2 

l . 44  Hf 

01 

3 • */  2 bF 

01 

4 . 44  l F 

01 

l . 3S0F 

02 

1. 1456 

00 

9.2481 

-Oi 

J • 64  8 k 

02 

7 • 94  SE 

01 

1.56HE- 

-Ol 

1.681E 

OI 

SO 

SI  M/2 

1.61  »•’ 

o 2 

1 .45  3f 

01 

3.  > 1 4f 

00 

1 . 39Mk 

02 

2. -3 3 HI 

Ol 

4.29IF 

01 

l.OlSf 

Ol 

2.057k 

03 

1.594E 

04 

5.S09E 

02 

1.21  3E 

02 

ST 

b 1 11/ 2 

3.4? 4k 

-01 

2.1441 

01 

1 .10SL 

ul 

6.  SATE 

01 

-3 . 31  St 

oi 

1 .692t 

Ol 

l.U3t 

01 

3.142k 

01 

6. 3S6E 

02 

2.21  3k 

01 

1.4SJF 

Ol 

19 

6 1 

9/2 

t.  nsr 

-0  1 

2 • 6 1 4 £ 

Oo 

3.6  7 *F 

-0  3 

4.  I'JSC 

00 

2.4  34F 

0? 

3 . 2 F 9F 

01 

1.246k 

Ol 

2.S13E 

00 

5.9S3F 

02 

1.501k 

01 

3.64JF 

00 

S 7 

SL 

*>/? 

1. 744T 

- 1 

>.037f 

01 

S.  >4  21 

Ol 

. .61PF 

01 

1.6S2F 

oi 

l.6  5?f 

02 

2.414k 

00 

7.381E 

-04 

7.444F 

03 

1.8/2E 

02 

8. 74SE 

00 

21 

mm/: 

4.  JjJI 

'tr, 

4 . 736k 

0) 

2.SS8F 

-01 

I. 3ASF- 

02 

l.H?4F- 

02 

1 . 8 94k 

01 

1.S73F 

00 

4 • 94 S F 

00 

1.0  75k 

00 

?.  2 1 3fc- 

02 

3.  739E- 

Ol 

4 3 

o l IS/ 2 

A. 

L*  1 

1 .7*>?t 

01 

J.t>  3 21 

02 

3.312k 

Ol 

1 M3HI 

01 

l .C74t 

03 

3.6241 

01 

7. 38fck 

-01 

1.682E 

04 

s.02?E 

02 

2.869F 

Ol 

SB 

siM/r 

j.  >.u>r 

00 

l . 949k 

02 

6. 1 6 4F 

01 

8.RR4F 

01 

H.06  7F 

00 

4. 797F 

02 

7.  760k 

oo 

5.598k 

03 

2.  1611 

04 

7.984t 

02 

2.51  7F 

02 

32 

6 1 11  / 4. 

l.T'b  Jf 

o*. 

S.904F 

01 

S . 2 I4f 

0 1 

1 . 14QF 

r 3 

1.  72 3F 

OO 

M.  40  7F 

02 

S.  7 7 3 F 

00 

5.171k 

03 

3.244F 

04 

1.1216 

03 

1.224E 

03 

IB 

SI 

»/« 

1.  364  F 

UO 

l .40HE 

02 

7.22 H F 

01 

1 . SSbF 

02 

9.97RF 

02 

1 .896F 

03 

1.605k 

02 

1.914k 

03 

2.841k 

04 

8.948k 

02 

2 .984k 

01 

S6 

sr 

9/2 

6.  »4  U 

01 

1 . 22 Bt 

02 

2.7  191 

02 

1.211k 

03 

1.107k 

93 

>.2901 

03 

6. >27F 

01 

3.556k 

03 

4.268F 

02 

4.713F- 

Ol 

6. 76SE 

02 

l 4 

i 

1/2 

SMI  lr 

01 

2.0I2E- 

Cl 

1 • 9 I2f 

01 

l .43BF 

01 

i . is7r 

f-2 

H . 4 6 3 f 

02 

2. 308 t 

02 

7.983k 

01 

5.534E 

03 

l . 71 7E 

02 

9.  JOSE 

00 

5* 

6l 

7/2 

4 , M 4 ■*  r 

/ .SI «F 

C 3 

2.1  ->07 

03 

1 MOSE 

03 

2.142k 

0? 

4. 8u3l 

02 

2. 770k 

02 

2.801k 

02 

5. 16SE 

01 

1 .5F1E 

00 

4.817E 

0? 

S 

SP 

7/2 

1 . 74  -i» 

03 

7.147k 

04 

1 M?  IF 

04 

7.9  7SF 

02 

2.H92E 

04 

S. 3c3fc 

02 

3 . 29  J k 

03 

4 .936k 

02 

7.722E 

01 

5.525E- 

Ol 

1.469E 

04 

l 

.■<  S 

7/c 

SM  1 IF 

01 

6.S171 

02 

J.4  74F 

Oi 

2.80>F 

01 

7.  M 1 2E 

02 

J. 34RF 

-01 

9. SSOk 

01 

8.S92E 

00 

1.21  7E- 

-Ol 

3.  1 1 3E- 

■04 

4.248E 

02 

ss 

o 1. 

S/2 

••Ml  K 

-01 

2.073E 

03 

9.r,49» 

02 

2 . S66k 

03 

S.2G4k 

03 

1 . 7olk 

-Ol 

l • S3  3 k 

( 3 

4.J17E 

02 

2.6S9E 

00 

1.242F 

OC 

3.709E 

03 

9 

C»P 

S/2 

1 . 4 S <IP 

0 3 

6.2751 

02 

9 MS  SI 

ol 

7.  764* 

03 

3.482F 

04 

4.2SMF 

02 

9.  720k 

00 

2.250k 

Ol 

1.101k 

01 

1.213E- 

01 

2.S93E 

04 

6 i 

M 

? / 2 

7M  *2E 

l .046F 

01 

3 . 1 HSh 

02 

9.  | 76f 

02 

3.654k 

03 

4,Bt6F 

Ol 

4 » 4S9  k 

01 

2.279k 

0 3 

6. 16SE 

02 

S.957fc- 

Ol 

l .04 IE 

02 

1 3 

6»* 

J/2 

4. /62t 

03 

J.018F 

04 

3.  )?4E 

0 J 

4.402E 

04 

2 • S 7 9F 

03 

2. J49f 

02 

3. 1 391 

-Ol 

6. 326E 

00 

6.073E 

01 

7.23  OE- 

•04 

2.43  IE 

03 

S 8 

t*  L 

1/2 

1.40  7t 

-01 

2.378k 

03 

S.cMSk 

02 

2.  120E 

Ol 

S.624F 

0? 

4 . 4 1 1 k 

03 

2 . 360  C 

02 

3.424k 

0? 

l • 69  7F 

01 

1.740E- 

02 

4.263F 

01 

2 9 

s i ; 

17/2 

9M«4l 

-IS 

1.4P7F 

02 

) . 4 iSF 

Ol 

2.497C 

02 

H.  HOOF 

01 

/•  4 luk 

02 

7.4111 

00 

1.071E 

0 3 

5.066k 

03 

1.76  7E 

02 

1.211k 

02 

46 

u l IS/ 2 

1.48 7F 

02 

J.139E- 

14 

3.S62L 

01 

1 .?3«k 

02 

3.08bk 

02 

3.947k 

02 

3.0051 

-01 

7 • 192 1 

01 

l.OOOf 

04 

3.682E 

02 

1.902F 

02 

SI 

6 1 IS// 

9.4 Isk 

01 

J. 462  F 

01 

S.UBOF 

-14 

S. I J4F 

02 

7.  >08F 

00 

4. 704F 

00 

2.  121k 

-01 

9.814E 

0/ 

1 • 12  IE 

C3 

2.057fc 

01 

1.8  70F 

02 

36 

Mil// 

2.4  m 

0/ 

l .23Bfc 

0/ 

S . 1 J 4fc 

02 

6.  1 37F- 

14 

7.998E 

Cl 

7.  246k 

OC 

1.973k 

-01 

1.239F 

02- 

1.371E 

03 

J.732F 

Ol 

1.2  3bfc 

02 

2? 

s 1 

9/2 

8.1  #0F 

C l 

3.086k 

02 

7.  #0  MF 

OC 

7.99HF 

01 

I.B34F- 

1 3 

4.  1 l «E 

00 

9.646F 

00 

2.541E 

01 

2.025F 

03 

3.940E 

01 

5. 384C 

02 

S3 

6C 

9/2 

T.SlUt 

02 

3 .94  Tfc 

02 

4 ,704k 

00 

7.246k 

00 

4 . 1 1 ftF 

oo 

7.409k 

-1  3 

1 . TS7F 

02 

6.240E 

02 

9. J49E 

oo 

1.339E- 

Ol 

4.2  39E 

02 

1 S 

6 1 

7/2 

7.41  IF 

00 

J.00SE- 

01 

2.121E 

-01 

1 . 973F- 

01 

9.646k 

00 

l.  7*>  7f 

02 

l.  73S  t 

-IS 

9.588E 

02 

9.414E 

02 

3.688k 

Ol 

1.912k 

02 

61 

6ll 

7/  / 

i*>m 

03 

7.l92fc 

03 

#M14C 

02 

1.239F 

02 

2.S41F 

01 

6 . ?4  OF 

02 

9.580L 

02 

6.930E- 

-13 

4.025E 

02 

3.439E 

00 

3.116k 

02 

r 

4 P 

7/2 

S.  )SSF 

03 

1 .OOOfc 

04 

l .121F 

0 J 

l M71F 

OJ 

2.025F 

0 3 

7.  34 9f 

00 

9.414k 

02 

4.025k 

02 

4.696E- 

IS 

2 • S'jSE- 

0 3 

1 . 328E 

04 

4 

MS 

T/2 

1 • Ft*  7k- 

02 

3.b«2k 

02 

2.0S7E 

01 

3. 732k 

01 

3.  #4 Ok 

01 

1 • J 39E • 

-01 

3.688k 

01 

3.439E 

00 

2.858E- 

■03 

1.412E- 

19 

3.427E 

02 

JO 

6117/2 

1.21  IF 

02 

l . 702E 

02 

1 .87RE 

02 

l .23BF 

02 

S.384C 

02 

4.239F 

02 

1.912k 

02 

J.U6E 

02 

1.328k 

04 

J.427E 

02 

8.M06E- 

14 

6I1S/2 

7.66SE 

o 1 

3. OISE- 

02 

2.14  67 

C 1 

3.0K3F 

01 

2.S0SF 

01 

6.161k 

02 

3. 26  7 f 

01 

1.621E 

0/ 

1.148k 

04 

3.646E 

02 

1.849k 

Ol 

<►1 

fell*/. 


? 6 

si  17/2 

4.S64F 

00 

24 

a 117/2 

7.82  3k- 

-ol 

49 

t 1 13/2 

6. 794c 

,»>2 

so 

6113/2 

4. 1 71F 

00 

37 

6111/2 

1.  >8St 

02 

19 

SI 

i/2 

5.1556 

Ol 

57 

6 II 

9/2 

2.S4  7k 

01 

2 7 

6117/2 

2. 104* 

02 

43 

6 1 15/2 

6.824k 

V.  1 

38 

6113/2 

4.  USE 

00 

32 

6(11/2 

2.330c 

02 

18 

61 

9/2 

4. 779F 

01 

56 

6C 

9/2 

1.49  IE 

'j  c 

14 

6 1 

7/2 

1.845k 

01 

59 

6C 

7/2 

3.11  7F 

03 

5 

6P 

It} 

8. 374k 

0? 

1 

8 S 

1/2 

4.2  38F 

01 

65 

60 

5/2 

3.  #8  Jk 

01 

9 

6 P 

5/2 

2.04HC 

02 

63 

6 C 

3/2 

2.3HSE 

01 

13 

6 P 

3/2 

6.42  3F 

sj-\ 

58 

60 

1/2 

7.  J64F 

oo 

29 

bl  17/? 

7.<»bSk 

at 

46 

o 1 1 5/  2 

3.015k 

-02 

51 

6115/2 

2.146k 

01 

36 

6111/2 

3.183L 

Ol 

22 

bl 

9/2 

2.  >OSF 

01 

53 

60 

9/2 

6.161k 

0 2 

1 5 

61 

7/2 

3.26  7k 

01 

61 

60 

7/2 

1.621k 

02 

T 

6 P 

7/2 

I.148E 

04 

6 

85 

7/2 

3.64  6? 

02 

30 

6117/2 

1.84  it 

Ol 

41 

6115/2 

7.  >4  8t ■ 

-14 

73 


TABLE  XL  I I I . SQUARED-MATRIX  ELEMENTS  PROPORTIONAL  TO  TRANSITION  PROBABILITIES  FOR 
Gd3+  IN  YTTRIUM  ALUMINUM  GARNET 


si&*3  r#*v«5iriJN  AFiiirif^  Mim.i'i  2*0  = -3  \ho  ?hu  * i 


»t  5?  -7  34  ?*.  4?  40  3 3 20  5 > i 6 

Ml//.  6 It)//  ol  I I/?  Mil/?  fell//?  6115/2  6113/?  felll/?  61  9/?  6IJ  9/?  61  ?/? 


31 

t,  117/2 

1.2  » 1 

1 4 

l . 2 1 9C 

01 

l.  ) 7Sf 

02 

l . 1 1 If 

02 

9 . 8 3 O F 

C'l 

1.218F 

7fe2 

7.4351 

CO 

4.9441 

02 

1 .904F 

01 

7.  3 l 3b 

02 

1 . 1 39b 

G3 

s? 

6115/ 2 

l.  1 »f 

<’l 

2.3*11 

-15 

2 . 5 1 OF 

01 

l . 00 -#F 

02 

1.  ifeor 

01 

6.3  9 #b 

Jl 

2. 327! 

00 

7. 396b 

0? 

2.9  7 7b 

02 

7.048b 

02 

4.  712F 

00 

4/ 

6113/2 

1 . If  57 

(*  2 

2.6| OF 

01 

1 .c  #‘>c 

l 3 

l .66?F 

00 

3.?  76F 

02 

2 . 7 7 1 F 

02 

1 .4571 

02 

l .543b 

01 

5 . 80  7 fc 

00 

4.880t 

Ol 

l. 7726- 

01 

34 

6*11/2 

1.111- 

0 2 

1 .00  »t 

0? 

1 .o>2F 

OC 

l . 79  >1 

-14 

6. 6541 

01 

3.  7 1 5F 

-01 

5.417b 

01 

6.409F 

00 

1.877F 

0? 

l . 1 191 

03 

6.2  05E 

00 

?5 

fell?/? 

>.  •*  3 OF 

fel 

l . IfeOC 

01 

3..  7 6b 

02 

6 . 654r 

01 

5.44*9*- 

l 5 

3.051b 

0 1 

1.6641 

02 

9.059b 

00 

7.980F 

Cl 

i .6olb 

00 

2.489F 

01 

4? 

6115/2 

l..’l  4F 

•j  2 

4.3  * # f 

01 

2.7  7 IF 

02 

1. 71  ">F 

-31 

3.851* 

91 

#.  746fc 

-15 

7. 58  it 

-u5 

5.535E 

02 

l. 763b 

02 

3 . H >8b 

01 

3.261! 

Ol 

49 

6 1 l 9/? 

7.4  3 •>  *■ 

>0 

2 . '2  7 fc 

0 fe 

1 • < 5 7- 

02 

5.4  1 It 

01 

1 . 664* 

02 

7. 8 49t 

- H 

4 . 996 t 

-16 

4 . 8 1 4 fc 

Ol 

l .646! 

0? 

1 .076b 

02 

1 . >97* 

00 

33 

>111/2 

4.  I<«4# 

V 

7.3  Vfet 

02 

1.44  9 

01 

6.4091 

00 

9,  06  OF 

90 

5.  5 »5b 

02 

4 . 8 1 4 C 

01 

2.  lb?  b 

-13 

3.  7 1 6fc 

01 

1 .044b 

03 

8. 7C0F 

01 

?0 

6 I »/? 

l.  #04' 

J 1 

2 . 797b 

02 

5.*0  71 

OG 

l .8  77C 

02 

7. 98 OF 

731 

l.  7 6 3F 

U2 

l . 646 L 

02 

3. 716b 

01 

2. 723b 

-15 

#.51  lb 

Jl 

6. 308F 

CO 

ss 

4 (•  t/2 

1.  31  If 

? .04  8F 

0? 

4.  8 Of 

01 

J . 1 79F 

03 

1.661F 

00 

3. 454* 

Ol 

1 .076fc 

02 

l • 044 1 

03 

9.51  IE 

-Ol 

7.652E- 

1 3 

7.6526 

01 

l 6 

4 1 7/2 

l.  1 » *» 

0 1 

4. 712L 

00 

l . 7 721 

-Ol 

0.2051 

00 

2.4R  >f 

ot 

1.261F 

01 

1 .597t 

00 

4.  700b 

Ol 

6. 388F 

00 

7.6>2F 

01 

4.  7 3?F 

15 

60 

6(1  7/2 

2.  7 1 >F 

o 1 

5.846b 

09 

4 .0  4 »r 

02 

l . 14HC 

0 3 

1.2  7 sr 

03 

1 .H?1F 

0 j 

4. 55«b 

00 

1.204b 

02 

1.950b 

02 

1 . #o3E 

C 3 

9. #65b 

00 

6 

^ 7/? 

l.4»  »' 

• 4 

5. 7761 

0 1 

9.  7661 

03 

H .P5«r 

00 

l.  H40c 

04 

1 . 7HttF 

04 

1.152b 

fe  3 

7.205F 

03 

6.628! 

03 

7.574E 

00 

1.615F 

02 

? 

4»  7/2 

9.  >706 

fe 

l . # ' 1 

01 

9.4701 

01 

l . 1 901 

01 

7.  #941 

0? 

4. 4 18! 

02 

2.  99  7 t 

01 

1.112b 

0? 

2.4U1 

0? 

8 . 2 8 1 1 

Ol 

2.2026 

01 

47 

,1  5/2 

1 1 I* 

) 1 

. 1 8 7 t 

00 

1 .2  #41 

0 1 

7 .2121 

02 

1 . 3>0L 

01 

2.604* 

9 9 

1.155b 

00 

1 .08eb 

0? 

2.471F 

03 

1 , 3 7 7f 

C2 

l . ? 2 1 € 

03 

1 1 

4»»  5/? 

2.  ) >4r 

< i 

9.9  S?  F 

01 

1 . -141 

fe  4 

l . 6 721 

04 

5.21  IF 

7'V 

l*0E 

0 3 

1 . ?76t 

02 

6.894b 

0 J 

9.240b 

C3 

l .944C 

02 

3.084b 

02 

64 

6 r 3/2 

2.85  76 

fel 

4.173* 

03 

9.  1 9 f 

Ol 

i .4  75* 

03 

l . 1 3**r 

03 

2.567* 

02 

9. 56  / b 

02 

1 .HOOF 

03 

2.865b 

02 

2.5PGF 

02 

l .58<#b 

03 

12 

4»»  9/? 

7.  . . 

C;  3 

1 . 729F 

01 

l .-  »Ofc 

>2 

1 .004r 

04 

9.s  r° 1 

00 

4.4  7 ®1 

02 

M • 645  t 

03 

4.0271 

04 

1 .55U 

04 

i • 6 94 1 

02 

3. 768E 

02 

» 3 

4117/2 

3.  »4  it 

1 l 

o.?00b 

01 

9 .4  2 4t 

9 l 

1 .096* 

Ol 

1 . 1 9 9F 

01 

f>.  90«F 

00 

2.8661 

Ol 

l .4511 

00 

0. 35  1 C 

01 

2.G42E 

0? 

8. 360F 

00 

4 5 

6 115/ ? 

?.  1 , » 

fel 

7.6  36f 

0? 

5.  1 4 If 

01 

M . 'if  9* 

01 

3. 779 F 

02 

#. 744F 

01 

1.2«7b 

Ol 

3 . 1 22  E 

0? 

1.864b 

-01 

4.2  72E 

02 

1 . 1 1 7f 

Gl 

44 

6 1 13/2 

9.  ) # >F 

>r 

J.690F 

01 

l .fe  9 t 

j? 

2.1/1* 

01 

S.016F 

01 

#.  553! 

01 

).  760b 

01 

2.095b 

Ol 

5. 396b 

01 

7.0  76F 

01 

4.0766- 

Ol 

35 

felll/? 

7.2  9 fe f 

l . 79SF 

02 

t . 1 fe  6 F 

■ 

3.6 305 

7*0 

3.-2  7L 

00 

1.28/t 

01 

5.2261 

01 

2.205b 

02 

2.1 761 

01 

l . 1 38fc 

03 

>. 754* 

00 

?l 

fel  9/2 

2.  > >4! 

?2 

1.4POt 

79  1 

3 . J 7 6f 

02 

7. 54  >1 

01 

2.  92  Or 

Ol 

?. 046b 

Ol 

7.  247  1 

-02 

2.588b 

02 

8.852b 

Ol 

4.5  J-7F- 

01 

6.  7826 

Ol 

64 

6»:  9/> 

!.>>?’( 

» I 

7.61.1 

0« 

l . fe  #41 

01 

1 . 7328 

7' 3 

4.297F 

1 l 

5.  M 4 Ob 

L l 

5 . 3 70  F 

00 

1 .496F 

03 

4.029b 

00 

2 . 2 m2E 

03 

2.063b 

0? 

l t 

6 1 7/2 

l.fe )4C 

>2 

4.60?  t 

fe 

*.'■-*  1 r 

G 1 

2.934 

C2 

2.  /?  OF 

6 1 

9.  1 42b 

01 

1 . 797b 

00 

l . 750F 

02 

9.91  3b 

01 

2.267b 

02 

2.882F 

0? 

4? 

4f)  7/2 

2. 1 *0b 

2 

9.0  Mfc 

04 

4 . 7 2 Ol 

)2 

4.2961 

03 

l .06  7i 

03 

5.807b 

00 

6.H261 

01 

7.2»  7t 

02 

5 . 2 50r 

-01 

2.056b 

02 

8. 512F 

01 

M 

, 1 7 / £ 

!.*•»?> 

02 

4.893* 

04 

1 . 9 9 >F 

1 4 

l .?0lc 

04 

2.106* 

(14 

l . 44  9F 

0 3 

2.453* 

0? 

5.212b 

03 

1.062F 

04 

2. 37bt 

03 

2. 790F 

03 

» 

- ’ 7/2 

4 . 1 t 1 L 

J l 

l .9901 

0 9 

4.  >101 

02 

4 . 4 1 HI 

9? 

3.4  6 7F 

02 

1.601b 

02 

1 . f*  l 8 1 

01 

2.7861 

02 

l . 7 45* 

02 

5.U25F 

Ol 

6.fe3  7b 

Ol 

66 

»r  5/  ? 

9.  # 15* 

, 3 

’ .MS  if 

01 

? . 4 5 If 

fe2 

l . 7??F 

93 

1 . 1 16f 

03 

7.  #131 

02 

3. 797b 

0? 

5. 178F 

03 

5.6651 

02 

4.981b 

00 

2.  3 7 31 

02 

10 

•,P  5/  ? 

1.27  3! 

02 

4 .?  )51 

0? 

4 .c.841 

. 

9 . 60  it 

92 

3.  3861 

n<, 

h.6601 

03 

4 . 844  1 

0? 

i • 5 7 1 t 

00 

1.366b 

04 

l .797b 

03 

0. 142F 

04 

2d 

fel  1 7/2 

1.  #4|» 

22 

? . H 94  F 

00 

?. *rt?F 

02 

1 .4 OpP 

0? 

l. 30*  F 

0? 

9.  6i5r 

01 

2. 391 t 

01 

J • 9 1 b £ 

00 

1.578b 

00 

2.219b 

02 

2.U44F 

02 

48 

6 1 15/2 

1-5  *13 

. j 

4 .245* 

-0  9 

9. • 341 

02 

1 . 143F 

01 

8.  72  flF 

01 

3 • 969F 

01 

5.  #1  7b 

00 

4.357b 

01 

0.O45F 

00 

1 . 3 54F 

02 

2.600F- 

Ol 

19 

4113/2 

l.  3 »4f 

j2 

2.5351- 

02 

l .4  1 9r 

01 

l . 1 371 

0? 

2.4951 

0? 

1. 184! 

01 

«. 731 b 

00 

2. 196b 

02 

6.  338! 

01 

6.6  JOF 

02 

4.2  72b 

01 

, | 

6 

2 

67 

1 1 

64  . 

12 

23 

45 

44 

J 5 

b'l  7 / 

62  7/2 

- 7/ 

? 

6f  4/? 

6P  5/’ 

60  1/2 

6 P 3/2 

6117/2 

M 15/ 

6 1 13/2 

6111/2 

9| 

->117/2 

2.7951 

fe  1 

1 .4  93E 

t 4 

3.-)  70r 

0 2 

4.C13E 

0-1 

2.994r 

4 

.*.  85  71. 

01 

7.5001 

0 3 

3.949E 

Ol 

2. 1 fe9b 

01 

7.0926 

Ofe 

7.236b 

00 

6? 

6 I 16/  2 

5.  146* 

fe  1 

rrtt 

0 3 

1 . Mir 

'•  1 

2. 1 87C 

00 

3.  #8 2C 

0 3 

4.0  73b 

03 

l.  7?  9 L 

01 

6.200C 

01 

7.6351 

0? 

2.690b 

Ol 

1 . 795b 

02 

4 7 

fe  U3/2 

4.  .<  > »! 

9 . 766b 

■*  3 

i . » 7 3<_ 

01 

1 . 2 94 1 

01 

1.014F 

04 

9. 390f 

Ol 

l . 8 90* 

02 

3 . 4?5  F 

01 

5.  t4  U 

Ol 

l .6  >db 

0? 

6. 306F 

00 

34 

4111/2 

1.  I4*t 

0 9 

- .05«b 

OG 

1 . 1 

711 

7.212E 

92 

l • 6 72C 

r 4 

1.4  75b 

0 3 

1.0041 

04 

2.0961 

01 

8.989b 

01 

2.17lb 

01 

3.530b 

CO 

/ 5 

6117/2 

l.  •/  >( 

^ 9 

1 . 84  Jf 

04 

7 . . 14* 

j2 

1 . 3 >oe 

0 9 

5.21  IF 

03 

1 . 1 38r 

0’ 

9.578F 

Ot 

1.  197b 

01 

3.77  7t 

02 

5 . C 1 5b 

01 

3.82  7F 

00 

4? 

6 1 15/ 2 

l.  «.*  u 

fe  9 

1 .7P0f 

04 

4 . . 1 51 

9 2 

2 .6041 

03 

4.160* 

03 

2 • 5 ft  7 F 

02 

4. 4 7H* 

02 

6.908b 

00 

9. 744! 

Ol 

9.5536 

0 l 

1.247b 

Ol 

- 

fe  11  3 / 2 

4.  )>Jf 

>0 

1.1427 

OJ 

? . i « ?r 

31 

1 . 1 S5F. 

00 

\ ? 7 6F 

0? 

9.  Sb'»f 

02 

P.645F 

03 

2.P66F 

01 

1.2! U 

Ol 

». 760b 

01 

5.2  2 6* 

01 

3 9 

4lll/? 

l.  » '41 

02 

7.2051 

03 

I.U2L 

02 

1 . r npf 

92 

6.894F 

r 3 

l . P90* 

u 3 

4 . 02  7 t 

04 

l .451F 

00 

3.  1 22E 

C2 

2.095b 

01 

2.205b 

02 

2( 

6 1 9/2 

1.  I6C-7 

J.‘ 

6 . 6 2 8 F 

O 9 

?.4  1 lf- 

-2 

L . 471  r 

03 

9.2  4 7J1 

C 3 

2.«ftSb 

02 

1.551k 

0* 

0.351F 

01 

1 .864! 

-01 

3.396b 

Ol 

2.  1 76b 

01 

55 

,**  9/2 

l .>  >>*■ 

» 5 

7.524F 

0-0 

H..V11 

“ 79  | 

1 . 3 7 7F 

02 

1 . 944 r 

0? 

? . 5«0! 

02 

1 .694k 

02 

2 .0421 

02 

4.272! 

02 

7.896b 

Ol 

1.138F 

03 

l 6 

fel  7/2 

9.  »457 

Jl 

1 .61 >C 

02 

? . 2 0 2 F 

01 

1 .??1F 

03 

3.044* 

9? 

1.6F4F 

0 3 

3.  7681 

02 

M. 960b 

00 

1.  1 1 7F 

01 

4.076b- 

Ol 

5. 754F 

00 

6fl 

fef;  7/2 

1.1171 

-12 

l .4  7FF 

02 

9.  1-tHF 

rc 

l .666F 

C 3 

2.-'26C 

f ? 

3.944* 

0 3 

? . J4  1 F 

C 3 

2.114C 

02 

5.253F 

03 

2.807b 

02 

1.5  7 7r 

02 

4 

7 7 

1.4  / ** 

J? 

1 • 54  4 C 

-1  9 

?.  #4?» 

-92 

i .445E 

02 

2.95  #* 

0? 

2.4  #0b 

12 

6 . 4 j 8 £ 

0? 

2.516b 

03 

3.752b 

04 

1 .42lb 

C? 

5.564b 

03 

2 

7/? 

' *1 

09 

. . '14?  r 

-02 

-14 

7 . 768F 

00 

2. *950- 

91 

>. 122b 

-01 

2. 2l6t 

-Ol 

l .207F 

02 

l .088! 

03 

9.294b 

00 

1.067F 

0? 

6 7 

• / . 

1 .fefefe" 

9 

1 .4487 

. 

7 . 7 6 Ml 

OC 

2 . 4 C 7 r 

-16 

2.255* 

03 

4.2.94b 

02 

l . 797f 

Ol 

1 . 714b 

02 

2.081F 

0? 

5.393E 

02 

9.994F 

02 

l 1 

5 / . 

2 . * 2 6 f 

1 t 

. .9497 

C? 

2 . - #4t 

- 1 

* .?56F 

03 

4.9400- 

l 3 

4 . 9 2 3F 

02 

2.257b 

03 

1 .010F 

04 

1 . 7 ‘7  It 

02 

1 .?H6b 

03 

5.498F 

01 

44 

61  3// 

3.  1441 

0 3 

2.8  IOF 

0? 

6.122*- 

- 01 

4 . ?3Hf 

0? 

4.92  31 

t)2 

8.940b 

-1  9 

l . 100b 

03 

3.41PF 

02 

9.061b 

02 

7.886b 

Ol 

3.6616 

02 

12 

8 0 1/ 

2.  3<»  l* 

,1  3 

6.804F 

9,’ 

2.21  6l 

-01 

1 . 797F 

01 

2.259F 

9 3 

1 . OOOF 

03 

2.04  Jf 

-16 

3.548b 

C 2 

2.239E 

03 

1.3  IFF 

02 

4.483F 

0) 

? 3 

-.117/? 

2.ll-» 

o? 

2.516F 

0.9 

1 .20  7F 

U2 

1 . 7 1 4E 

02 

1 .oiot 

04 

J • 4 l 4 * 

02 

3.548L 

02 

7.194b 

-14 

4.99U 

02 

3.858b 

01 

l. 720F 

C2 

44 

'114/, 

5.  ? 6 97 

# 

9.24’F 

C 4 

1 . ‘Out 

P ? 

2 . OF  1 F 

02 

1 . 79  IF 

02 

# . 06 l E 

02 

2.2391 

03 

4.9  71  b 

02 

2.H10E 

-15 

6.841b 

01 

l. 308b 

Ol 

44 

1 1 3/2 

2.  * i M 

. 2 

l .42lt 

)? 

9.2  »4£ 

Jfe 

4. 39SE 

0? 

1.286b 

05 

#.  Hh6F 

Ol 

3.  3 3 8 £ 

02 

3.R5HE 

01 

6.84  It 

01 

1.75  5b- 

14 

3. 1 60! 

00 

34 

.111/2 

l.  >7  7r 

92 

* . 4 64 t 

-1  1 

l . 16  7fe 

02 

l .9  >4* 

02 

5.49HF 

91 

9. 66 lb 

0? 

4.443b 

0 9 

l. 72bb 

0? 

W 30  Mb 

Gl 

3. ItGt 

00 

2 • M68b 

13 

? 1 

4 I 9/2 

7.  I 3 fe  ' 

01 

1 .6  7|f 

04 

5./44F 

02 

5.C23F 

02 

4 , 2 3 OF 

7 1 

1. 719b 

0 2 

2 « 309  E 

03 

1 . 125F 

02 

7 . 66 RE 

01 

6. 123F- 

02 

1.265F 

01 

i 4 

fell  9/2 

l • 4 ’ 5 c 

/ 3 

1 • 5ft  7b 

J? 

2.114' 

OG 

*.  74  IF 

02 

4.  7251 

02 

2. 1191 

02 

l • 2 72  f 

02 

5.5891 

0? 

5.850b 

Ol 

2.846b 

02 

l. 715F 

02 

• r 

fel  7/2 

5.  , 9 9*- 

fel 

2.311! 

3 » 

4 . 1 M 1 L 

01 

3 . 36  «*F 

90 

6.942b 

02 

0.619b 

Ol 

2.  1 1 0 k 

Ol 

5.07Mb 

01 

1 . 7641 

-0  3 

2.519b 

00 

9. 576F 

00 

62 

61  //. 

l.  1?  »** 

2.1 lfef 

0 3 

3.  #2  4- 

01 

4.018F 

02 

9.  5 1 6fc 

OC 

9.  9ftbF 

02 

2.475F 

03 

3.  339b 

01 

7.4  7 8b 

0? 

l .067b 

03 

1./79F 

02 

6 

4»  //.. 

9.-,  ’ IF 

l 1 

4 .22/  r 

0. 

4.2  9 4C 

OC 

l .586F 

C2 

2 • 44  f)F 

2.09  n 

02 

2.614F 

03 

5 . 3 3?  b 

03 

7.91  7F 

02 

1 .4  77b 

03 

2. 1 726 

02 

9 

8f.  7/.' 

7.  ,fe  •: 

u 1 

2.8501 

JO 

2 . . * 2*- 

-'»2 

• .P90F 

00 

4 . ri 66f 

03 

2. 1 26b 

00 

t . 34«b 

01 

M.9961 

01 

6.  75  n 

00 

4.  105E 

01 

3.  #?or 

01 

6* 

*,r  5// 

l . ♦ 3 « 

3 

7.6 76 F 

02 

3.28  7t 

1 1 

i . 077F 

00 

M 161 

0? 

1 . 0H9t 

02 

6.147# 

02 

H . 6 1 1 b 

01 

1 . 141C 

03 

l .0616 

03 

2.551b 

01 

10 

*»4  5 / . 

2.  7-9  *F 

■ ) fe 

4.7?U 

01 

l . 9 #j  *1 

-02 

2.21?f 

02 

5.6151 

03 

1 .673F 

03 

2.6951 

0? 

4 . 9 72  F 

01 

2.2131 

01 

2.903b 

t’2 

2. 7036 

03 

2 0 

-.117/. 

7.  . » 4 1 

0 l 

1 .H20t 

fe  3 

4 * i 8 6' 

< 1 

6 . 4 1 7.E 

02 

4.231* 

r 3 

2.944F 

0? 

7.6681 

02 

4.2  741 

00 

3.953F 

(#1 

l .28Hb 

00 

l.  38  7b 

02 

4 8 

‘ 115/2 

6.4  1 7' 

. .4221 

r 3 

1 .>4-*f. 

02 

8.0  7 *F 

01 

6.856* 

02 

1.066* 

02 

3.  1 79! 

02 

1.5661 

02 

2.4t?E 

00 

2. <#276 

01 

1.231b 

00 

I * 

fell  9/2 

2.  »l  3f 

• 3 

4 .2601 

39 

l • 3 1 f 

02 

: . 391 1 

03 

l .0641 

03 

2. 1671 

0 3 

4.60?r 

04 

2. 119E 

02 

2.971E 

01 

l. 3756 

02 

i.>i3r 

0? 

M 

64 

t 7 

7? 

8 

4 

66 

in 

>• 

A M 

»« 

74 


TABLE  XL  I II . SQUARED-MATRIX  ELEMENTS  PROPORTIONAL  TO  TRANSITION  PROBABILITIES  FOR 
Gd3+  IN  YTTRIUM  ALUMINUM  GARNET  (Cont'd) 


SIGH'  IftViSlMjN  fAf.'AFIL  If  I6S  3FIVC6N  2«'U  • -3  'SO  2*»U  • I 


M 

84 

l 7 

6? 

M 

3 

66 

10 

2« 

48 

39 

6 | 1/. 

60  >/ 

2 

61  7/2 

60  7/2 

6P  7/2 

MS  7/2 

60  8/2 

6P  8/2 

6117/2 

6118/2 

61 13/2 

'l 

6117/2 

2. *44) 

2 2 

l . 88  ME 

0 3 

1 .0061 

02 

2.4*91 

02 

1 .8326 

02 

-.9111 

01 

3.9  381 

03 

3.2  701 

02 

1.9416 

02 

1.8211 

02 

l. )046 

02 

52 

0 1 : 

,8/2 

1.  VC 

p 1 

7 . 6 1 8 1 

Oi 

8 .40  21 

OC 

3.0716 

04 

4 . HO  \\- 

04 

1 . 940F 

0 3 

2.8841 

03 

4.298F 

02 

2.M98C 

00 

-.2481- 

03 

2. 8)86 

0? 

4 7 

c 1 l 3/2 

3.  * 7M 

J2 

1 .8  74r 

01 

9.0 2 It 

<U 

. . 7296 

02 

1 . 3386 

04 

4.9101 

02 

2 • 489  t 

02 

4.6081 

02 

2.4826 

02 

3.8  )46 

02 

1.4 13F 

Cl 

U 

6 111/2 

7.  *4  #f 

. 1 

1.7326 

0 3 

2 . # 341 

02 

4.2961 

03 

1.2016 

04 

4.4  1 HI 

0? 

l. 7221 

03 

3.6096 

02 

1.4O0F 

02 

1.1486 

01 

1.13  76 

02 

25 

6117/2 

2,  »2'iF 

'»l 

*..2971: 

01 

2 . 7201 

J 1 

1 .08  76 

0 3 

2. 1061 

04 

3.4676 

02 

1.1181 

03 

3.  3061 

04 

1.3006 

02 

8. 7286 

01 

2.4956 

02 

*2 

1 16/2 

2.  34  he. 

0 l 

■>  .8  4 96 

01 

3.  lM2t 

oi 

8.80  71 

00 

1.84  3F 

03 

1.6816 

02 

7.9136 

0? 

0 • 6606 

03 

3.6M86 

01 

i * 4696 

01 

3. 1 846 

01 

40 

M13/2 

n - 

<>? 

8. 3 7Ct 

00 

l . 7 1 n 

OC 

6 . P26t 

01 

2.4831 

02 

1.8186 

01 

3.  79  71 

02 

4.8446 

02 

2.3416 

01 

8.91  76 

00 

8. 7 3 1 1 

00 

3 3 

6 1 11/ 4 

2-8MSF 

02 

l .4  #61 

03 

1 . 7801 

)2 

*.?«76 

02 

8.2121 

03 

2 . 7 86  F 

02 

8.1781 

03 

1.8716 

00 

3. 91H6 

00 

4.  38  7t 

01 

2.1966 

02 

20 

6 1 

9/2 

«.  3-'*2r 

J 1 

4..029E 

00 

9 . ) 1 31 

01 

8. 28  Hi  - 

01 

1.96  21 

04 

1 . 7461 

02 

8 . 665  t 

02 

1 .8661 

04 

1.8786 

00 

0.0486 

00 

6.  » )86 

01 

55 

ul 

9/2 

6.  » 3 IF- 

0 1 

2.2826 

03 

2..  6 7r 

02 

2 . 0866 

0? 

2.  3286 

03 

8.02  >6 

01 

4.9811 

00 

1 .797F 

03 

2.2196 

02 

1 . 3846 

02 

6.6906 

02 

1 6 

ol 

7/2 

6.  »H2F 

01 

4 . M6  3 t 

0; 

2 • m M 21 

0. 

t . 812 1 

Cl 

2.  7901 

( 3 

6.03  71 

01 

2.3736 

02 

0.8421 

04 

2.0441 

02 

2.6006-01 

4.2726 

01 

*0 

6H 

7/2 

7.  3 IM 

•>l 

1 .4286 

03 

8.6  331 

01 

1 . 123r 

02 

3.62  31 

03 

7.06H1 

01 

1.4886 

03 

2.7096 

02 

7.0846 

01 

8.4  1 76 

02 

2.91  36 

03 

6 

tP 

7/  2 

1.67  »l 

04 

l .8671 

02 

2 . 3 1 01 

03 

2 . 1186 

03 

4.2261 

°2 

2.8  8*06 

00 

7.6781 

02 

8.7216 

01 

1.0206 

03 

2.4226 

03 

4.2606 

03 

2 

MS 

7/2 

02 

2.1141 

00 

4.  MU 

01 

3. 92 >6 

01 

4.2  361 

00 

2.0326 

-02 

3. 2876 

01 

1. 3696- 

-02 

4. 1866 

01 

1.0681 

02 

l. 3016 

02 

b 7 

hC 

8/t 

8.  J2  3t 

J 2 

3.  74  11 

02 

3.  36  HI 

OC 

4 . * 1 31. 

C2 

1 ,886r 

02 

3.  8 906 

00 

1.U771 

00 

2.2121 

02 

6.8166 

02 

6.0796 

01 

2.3916 

03 

1 1 

6 

8/2 

4.  > 3 >F 

>1 

4.7?81 

02 

8.  <H2f 

02 

3.816F 

00 

2. 840F 

01 

4.  Mt-61 

-0  3 

9 • 8 36  t 

02 

8.6186 

03 

8.2)16 

03 

6.8866 

02 

1.0646 

03 

44 

6n 

3/2 

3. 71  #L 

92 

2.1191 

02 

6.0  1 »1 

01 

i. 3861 

02 

2.0971 

02 

2. 1286 

00 

1 • 08  4 t 

02 

1.673E 

03 

2.444F 

0? 

1.0666 

0? 

2.  1676 

03 

1 2 

-»P 

i/2 

2.  30  ir 

0 i 

l.?7?E 

02 

2. 3 1 OF 

ol 

/ .4  786 

03 

2.6I4F 

03 

1. 3486 

01 

6.  1H7F 

02 

2.6986 

02 

9.6681 

02 

3.1 796 

0*. 

4.6026 

04 

2 3 

6117/. 

l • 1 2 VF 

2 

8.8«9k 

Gi 

8 ,<j  7 Ml 

01 

3.33  96 

01 

8. 3321 

0 3 

M.  9 #61 

01 

8.631 1 

01 

4.9721 

01 

4.2446 

00 

1 .8666 

02 

2.1 19F 

02 

48 

6 1 18/2 

7.66  H 

01 

8.8506 

01 

l . 7 6 41  - 

03 

7 . 47M1 

02 

7.41  76 

02 

6.  78  76 

00 

1.  1411 

03 

2.2136 

01 

3.9836 

01 

2.4126 

00 

2.9716 

01 

44 

blli/? 

8.12  3 1 - 

02 

2.8461 

02 

2 . > 1 91 

OC 

l .06  7f 

03 

1 .4  746 

03 

4.1  MSI 

01 

1.0616 

03 

2.9036 

0? 

1.2886 

00 

2.4276 

01 

1.  )75F 

02 

35 

».  111/2 

l.  >6‘»F 

01 

1.7156 

02 

9.8  766 

OC 

1 .2  79t 

0? 

2.1 721 

02 

3. 0206 

01 

2.8811 

01 

2. 70  36 

03 

1.38  76 

02 

1.2316 

00 

1 . 3 1 3F 

C2 

2 l 

o 1 

9/2 

2. ) ve- 

l 8 

3. 940E 

01 

1.41  IF 

01 

7. 7916 

01 

8.4096 

03 

4. 7681 

01 

6. 7 681 

01 

0. 8046 

01 

8.4896 

01 

8.SH96- 

01 

2.6726 

01 

84 

Mi 

9/2 

3.  7 >06 

ol 

1.1071 

-14 

l .1061 

02 

l . 70^1 

02 

7.8491 

02 

1 .2601 

01 

2.6666 

00 

2.4876 

03 

4.8036 

02 

2.0326 

01 

1.8596 

02 

1 7 

6 1 

7/2 

1.41  1 1 

0 1 

1 .1061 

02 

?.o2ll- 

l 7 

H.06  3F 

00 

1-6156 

01 

8.2246 

00 

1.7131 

01 

0.2166 

03 

6. 1296 

01 

1.274E 

01 

2.  3 1 HE 

01 

62 

0T 

7/2 

7. 7 91F 

01 

1.782F 

02 

8. 96  )F 

OC 

0. 744f - 

16 

1.246F 

c 1 

4.9206 

00 

8.8146 

01 

3.8966 

02 

3.3396 

02 

1.3126 

02 

2.0526 

02 

8 

OP 

7/2 

8.  #046 

C 3 

7.8996 

02 

l .8  186 

01 

1 .2461 

01 

1.  3136- 

1 9 

1 . 4986 

-01 

1.0386 

0? 

2.0276 

00 

9.  1196 

01 

1.2976 

03 

9. 1816 

01 

3 

- S 

7/2 

4.  7641 

01 

1 .2601 

01 

8.2241 

OC 

4.9206 

00 

1.4986  - 

01 

8.4446 

-19 

2.  394  6- 

-01 

3.3111- 

•01 

8. 4926 

00 

1.6266 

01 

1.0256 

01 

66 

61 

8/2 

6.  78  mF 

01 

2 .6661 

00 

1 . 7 1 36 

01 

8.8141 

01 

1.0386 

02 

2.  3 )96 

-01 

1.0271- 

-1  3 

7.  7906 

02 

1.  1076 

02 

2.1  336 

01 

3.2966 

02 

10 

hP 

8/? 

H.5 J4f 

Cl 

2.4871 

n 3 

H.2  16F 

03 

3.8966 

02 

2.02  76 

00 

3.3116 

-01 

7.  790 F 

02 

8.966E-13 

1.4096 

03 

4.HC06 

00 

l. 7246 

03 

28 

6117/2 

8.48  #‘ 

01 

4 .80  3fc 

02 

6.12  #1 

91 

3. 3396 

02 

9.  1 1 46 

01 

8.4421 

00 

1.  IH71 

0? 

1.4091 

03 

2.1116- 

■14 

1.3916 

01 

4. 3526 

01 

4H 

6 1 18/2 

5.  »M  #1  - 

■u  l 

2.032t 

01 

1.2  741 

01 

l .3126 

02 

1 .2976 

03 

1 .6266 

01 

2.1331 

01 

4.8006 

00 

1.3916 

01 

6.8986- 

■14 

2.8766 

01 

39 

oll3/2 

2.6 72r 

01 

1.589F 

02 

2 . i l of 

01 

2.0821 

0? 

9. 1811 

01 

1.6286 

01 

3. ?96f 

0? 

1.7246 

03 

4.3826 

01 

2.8766 

01 

1.5576- 

14 

TABLE  XL  IV.  SQUARED-MATRIX  ELEMENTS  PROPORTIONAL  TO  TRANSITION  PROBABILITIES  FOR 
Gd3+  IN  YTTRIUM  ALUMINUM  GARNET 


PI  fRANSl  1 ION  P*' 

- \0ll  I 7 1 7 S 

0f  I WtcN  /*tj  * 

' -3  4\0  2PU  » 1 

26 

24 

4 9 

50 

37 

19 

5/ 

22 

43 

30 

32 

41  1 72 

4117/2 

61  1 3// 

611  1/2 

6111/2 

61  9/2 

60  t/2 

6117/2 

6115/2 

61  13/2 

ol  1 1/2 

31 

6117/2 

4.2237 

91 

1 .60?k 

02 

4.  if  St 

01 

1 .62  18 

Ol 

3.6458 

01 

3.9448 

00 

3 • 400 1 

00 

4.5158 

-Ol 

6.9927 

02 

3.01  77 

01 

5.  7U7 

02 

S 2 

6U6/2 

2.74  1* 

00 

1 • 64?  f 

Ol 

4 7 rc 

02 

2.6*6' 

OC 

3. 0/4E 

00 

l .6C4E 

Ol 

3.9067 

-02 

0.1627 

-02 

2.8097 

00 

2.4417 

02 

7.3357 

02 

St 

6113/2 

3.1741 

0? 

7.4661 

oi 

0.4*18 

00 

2.6867 

Ol 

9.6507 

00 

i. 7358 

01 

5.9498 

02 

2.8217 

01 

1.2397 

02 

2.7488 

Ol 

2.  11  07 

02 

6111/2 

1.1 167 

*1 

1 .4288 

-01 

2.6  »u 

02 

1.1098 

0? 

7.6347 

Ol 

4.2937 

00 

3 . Z9  3 7 

00 

4.6777 

-Ol 

«. 9668- 

-02 

9.9017- 

-01 

5.0397 

02 

25 

6l  l 7// 

6.4  1 J* 

JO 

».6m 

01 

6.46  Ik 

•31 

8. 5047 

00 

1.2  777 

02 

2.0908 

02 

1 . 3968 

02 

1.9558 

-02 

1.63  38 

-01 

4. 3997 

01 

5.2147 

00 

s: 

6 115/2 

7.  140*-' 

01 

1.3177 

Ol 

5.7677 

02 

1. 146' 

CO 

1.6078 

02 

2. P4  f f 

01 

1.4301 

-03 

3.6587 

00 

6.7108 

02 

1.6578 

02 

2.0407 

02 

SO 

6 111/2 

2. >127 

M2 

l .65HL 

00 

1 ..  1 4f 

02 

1 .0848 

02 

5. >707 

Ol 

7. 9557 

-01 

1.0097 

03 

9.0417 

01 

2.21  58 

00 

4.8017 

02 

8.  7678 

01 

u 

611172 

7.6  16k 

Do 

7.1798 

-Ol 

1 .2*  Ifc 

02 

3.5858 

02 

2.  >6  >F 

02 

7.5077 

-Ol 

2. >368 

-01 

2.3577 

-Ol 

1.2e  37 

03 

6.6047 

01 

1.7418 

02 

20 

6 1 

9/2 

7. 160t 

-■  l 

2.2601 

01 

3.1  » 91 

01 

6.551c 

00 

4.064' 

CO 

3.?  388 

0? 

1.8368 

00 

1.1107 

00 

5.6417 

01 

4.05M7 

01 

3.8127 

01 

55 

60 

9/2 

2.  7o  #r 

J2 

6.6658 

0? 

?.  1 C 57 

01 

2.0058 

02 

1.2668 

00 

1.9108 

0 1 

1.2008 

0 3 

9.0217 

-02 

1.8348 

-Cl 

1.3918 

03 

3.2317 

02 

16 

61 

7/2 

6.  J 7 6 

C l 

i . 1988 

CO 

2.4*  ir 

01 

. • 924' 

01 

1 .2  791 

02 

l . 3627 

01 

1.  1J2F 

00 

1.0377 

-0  1 

3.56  37 

Ol 

1.0767 

01 

1.8097 

00 

60 

6 

7/2 

1.  >4H*- 

0 1 

6.M6E 

00 

4.',  1 71 

J1 

4.4  717 

03 

2.2597 

0* 

2. 6 4/F 

02 

9.21dt 

OP 

1.0867 

01 

9 . ?5  9t 

02 

2.8  >58 

Ol 

4.2478 

02 

6 

6° 

722 

6.  * >ot 

01 

0 ,214k 

0} 

1 . 7F 

04 

1.1318 

04 

4.6?nr 

03 

1.9217 

0? 

7.069L 

01 

1 .4157 

02 

1.7147 

04 

0.2C77 

03 

b. 1428 

C 3 

2 

*s 

7/? 

6.  1?  7* 

Li  2 

'.16U 

0< 

1,  i7?t 

02 

1 .4208 

02 

3.01  88 

Cl 

4.0988 

00 

8. 75/8 

-01 

6.88  if 

00 

2. 3207 

02 

l .694E 

02 

2. 4117 

02 

67 

'.r 

5/2 

2.  74  >' 

; 1 

l .2 lOf 

01 

6.;  / it 

03 

4. 166' 

02 

/.605F 

07 

6. 0437 

00 

3.  >258 

-04 

3.7798 

01 

5.3507 

03 

2 • >9  >7 

03 

6.6537 

02 

1 1 

6 0 

5/2 

1.20SE 

94 

v . 774E 

0 1 

1,7  92k 

U? 

2.116c 

02 

4.9338 

03 

3.<f26t 

02 

3.2437 

03 

1.6547 

02 

l ,056t 

04 

6.6398 

02 

3.3018 

02 

64 

61 

1/2 

9.  ,74f 

0? 

1 .0  >68 

03 

4.1987 

0 3 

3.59*8 

03 

4. 1407 

07 

1.4057 

00 

4.  35  7t 

07 

1.1037 

01 

7,0027 

Cl 

*.6347 

03 

2.10C8 

03 

12 

6 P 

12* 

1.  »«27 

03 

1.234E 

04 

4.2  Sit 

04 

4.2318 

03 

2.2148 

C 3 

8.7  <18 

02 

8.  300  8 

OC 

1.0337 

01 

5.5117 

03 

6.5*58 

04 

4. 1627 

03 

23 

51  17/2 

6. ' »2f 

00 

2. 7037 

00 

S . 5 l 37 

Ol 

1.254' 

00 

1.5037- 

01 

1,2327 

-Ol 

2.8677 

02 

7.23*6 

-01 

8.9097 

02 

1.5  747 

01 

7.4427 

02 

4 5 

6 l 15/  2 

2.  io  >r 

)2 

7.  7 85  8 

00 

7.4?  9c 

Jl 

4. 1 54t 

00 

3.5918 

02 

1 .2108 

Ol 

1 .022c 

00 

1.1388 

01 

4.5078 

00 

2.4127 

01 

1.  i 79F 

02 

44 

6113/2 

7.  >4  7 C 

ol 

6.1007 

Ol 

S.  >24' 

02 

1 . 1 768 

07 

8.61 18 

00 

2.605F 

Ol 

5.  74  8 7 

Ol 

4.5417 

00 

2.50  37 

02 

2. 1038 

Ol 

1.2  047 

02 

16 

6111/2 

1.40  7C 

0 l 

l .4448 

02 

7 . 1 2 6f 

C 2 

1 .2C6E 

00 

3.0C67 

02 

4.5957 

00 

9. 526  E 

01 

9. 7587 

-01 

2.4537 

02 

3.  1 <08 

01 

9.6587- 

■02 

21 

6 C 

9/2 

6.  >177 

01 

1.1987 

0? 

2.1 047 

02 

5.40 7fc 

07 

9.640E 

01 

2. 1017 

02 

1.4468 

00 

1.6267 

00 

4.5107 

01 

4. 7 307 

02 

1.02  57 

00 

64 

66 

9/2 

1-1207 

00 

1.3868 

01 

2.-  7 9t. 

Ol 

1.2708 

03 

l ,889t 

02 

1.1347 

Ol 

5.S028 

03 

6. 3297 

00 

1.2467 

C 3 

7.5247 

01 

6.078F- 

01 

l? 

6 1 

7/2 

1.4  72' 

01 

1 .H4HE 

02 

2.1  13F 

01 

l .03/7 

02 

l.  71  37 

OP 

1 . 8627 

01 

2.4548 

01 

5.1/87 

-Ol 

4.3797 

01 

3.6498 

01 

1.9907 

01 

62 

6T 

7/2 

l. »»2f 

0 1 

6.1028 

02 

3. 1648 

03 

9.690- 

03 

6.2267 

03 

1.8767 

03 

4.2028 

03 

4.0357 

01 

1.0007 

03 

2.4H5f 

03 

l. J61F 

03 

8 

6 P 

7/2 

4.4I2F 

j4 

4.4907 

jI 

i. 71 *r 

J 3 

2 .94  37 

04 

2.2307 

04 

9. 7957 

01 

5. OllC 

00 

5. 7667 

0? 

2.  3357 

04 

2.0/07 

03 

8.2087 

02 

1 

MS 

7/2 

1.  »«  It 

Ol 

1.5138 

00 

1 .08M8 

02 

1 .2398 

03 

9.0367 

02 

1.774' 

01 

4 • 4 >8  8 

00 

1.3397 

01 

1.00  37 

0) 

1 .7oOE 

02 

4.  8067 

CO 

66 

60 

6/2 

4.  19  \* 

C 3 

l .2268 

03 

3. J5-r 

03 

2.610? 

02 

1.422' 

'‘3 

4.9C7' 

02 

5.520k 

02 

5.1027 

01 

1.2958 

03 

2.5  757 

03 

3. *467 

C 3 

10 

6 P 

6/2 

■>.7  7 >7 

04 

1.3347 

04 

l . >f  >t 

01 

2.3048 

00 

1.5537 

OP 

M.  0 357 

0? 

1. 7387 

OP 

0.3207 

02 

0.7228 

03 

5.9797 

01 

4.9347 

0? 

28 

6117/2 

3.  152E 

•»? 

1.6798 

00 

6.1207 

01 

1.64  17 

01 

1. 1 1 17 

02 

7. 3758 

-01 

1 .?6lt 

02 

9.0547 

00 

2.1517 

Ol 

1.4637 

01 

5.1808 

01 

48 

6 116/2 

9. >1  It 

Ol 

l .736t 

Ol 

1 .4  9 >8 

Ol 

4.2608 

07 

1-2228- 

Ol 

6. 1017 

01 

6.2008 

01 

1.7317 

OP 

1.8  707 

0? 

2.0647 

01 

9.6997 

00 

39 

6111/2 

l.JHE 

<>2 

1 .5*17 

Ol 

5.26  71 

02 

M. 3737 

02 

2.6617 

Ol 

4.4167 

Ol 

1.5298 

C 3 

3.9798 

00 

1.  1257 

OP 

6.4  377 

02 

2.  >048 

01 

18 

66 

1 4 

59 

5 

l 

65 

9 

63 

13 

*0 

61  1/ 

60  9/2 

61  7/ 

y 

68  7/2 

6*  7/7 

*S  2/P 

60  5 /? 

ftP  5/2 

60  3/2 

6P  3/2 

6U  1/2 

11 

6117/2 

3. 60  1 1 

02 

2 .6428 

02 

2.3  7 67 

02 

4.0038 

01 

3. *058 

03 

I.OIOE 

02 

2.606L 

01 

3.3968 

00 

8.8167- 

-0? 

6.6  1 7E 

03 

6.4147 

Ol 

6/ 

ollS/2 

8.  94  7 f 

ol 

4.7548 

-02 

8.»4  78 

-Ol 

4 . 143E 

03 

1.05P7 

03 

5. >817 

Ol 

8.  >917 

OC 

3.2407 

02 

4. 1097 

OP 

1 . 3187 

02 

4.5057 

01 

4 7 

6111/2 

6.4256 

Ol 

7.4968 

00 

2.167' 

01 

1 . 3697 

*3  3 

1.65  87 

03 

4.7357 

Ol 

1.4877 

Cl 

1.3148 

02 

8.1447 

Ol 

1 .1917 

03 

5.0607 

Ol 

34 

6 1 11/2 

l. 56  2t 

02 

6.7918 

01 

2.1B1C 

oc 

4.3  73C 

00 

4.462k 

0? 

4. 3948 

00 

1.9968 

02 

1.1278 

03 

2.0777 

02 

1.5497 

03 

9. 4108 

Ol 

2b 

61  17/2 

1 • 10  IF 

02 

2.30  18 

Ol 

1 . ? 6 If 

01 

9.4*08 

02 

3.  1 1 *C 

03 

1.7  7 77 

02 

8.  1 5 3 E 

03 

1 .0177 

O'* 

4.09/7 

03 

2.0177 

02 

2.6248 

00 

4 ? 

6 1152/ 

6.  74  7 8 

00 

4.2127 

Ol 

4.455E 

Cl 

1.375E 

84 

5.6907 

03 

2. 7438 

07 

7.3238 

02 

4.5648 

03 

2.5657 

00 

3.9597 

04 

9.5  377 

C2 

40 

6 111/2 

4. 16  If 

Ol 

2.261' 

02 

9.4257 

01 

>.7127 

02 

3.2177 

0 ? 

7. 3*67 

GO 

1.4717 

07 

2.71  n 

02 

1.2067 

03 

1.  1127 

03 

1 . 089F 

02 

11 

6111/2 

1.  110c 

02 

2. It  7t 

Ol 

1 .0298 

01 

2. 793r 

03 

4. 766k 

03 

1 . 0 59t 

02 

6.6287 

02 

2.2598 

02 

7.4947-01 

7.0167 

03 

l.  753' 

00 

20 

61 

9/2 

9.20 7 F 

02 

1. 3*48 

02 

1 . 1 *♦  M7 

oc 

1.0608 

03 

5.14P7 

0) 

1.4058 

02 

7.4488 

02 

2.5248 

03 

3.5057 

00 

4.2477 

04 

d.5  738 

02 

65 

6C 

9/2 

4.4  *27 

02 

<.1838 

02 

1.263' 

C 1 

6. Cl «c 

02 

6. 76  l f 

02 

l. 1127 

Ol 

3.  9147 

00 

1.2/08 

03 

1 .0047 

03 

6.8657 

01 

5.5027 

0? 

16 

41 

7/2 

2.56  ft 

00 

4 . 3*197 

00 

2.1638 

02 

>.7138 

07 

1.8487 

02 

*.1977 

-Ol 

2.7928 

03 

1.0558 

05 

1.3157 

03 

7.4247 

Ol 

1.4628 

Ol 

60 

6 C 

7/2 

2.16  1- 

00 

l .6978 

Ol 

6. 1 968 

Jl 

l . 7?4t 

0? 

1.3827 

03 

5.6228 

0! 

2.2728 

03 

1.0227 

02 

6.6947-01 

l .6097 

03 

2.6  367 

03 

6 

6 P 

7/2 

2.  »64f 

-01 

5. 4178 

02 

? . 4 0 97 

0 3 

1 . 1097 

01 

7.  7978 

03 

2.4507 

Ol 

9.C83E 

-Ol 

2.1007 

Ol 

6.9707 

01 

3.0067 

00 

2. 7C4F 

02 

2 

MS 

7/2 

..494* 

0 1 

1.7117 

01 

l .4208 

8 2 

2 • 00  7 F 

01 

1.7067 

01 

4.4227 

-02 

9.  H407 

00 

5.7017 

OJ 

7.5037 

00 

0. 24Hf- 

■01 

1.6948 

01 

67 

60 

5/2 

7.  -*647 

0 1 

4 .8808 

31 

l . f I6f 

3’ 

! .3177 

02 

l . 779F 

02 

4. 3988 

00 

3 • P0"ft 

03 

1 . 3417 

03 

3.3027 

01 

3.0677 

03 

2.2498 

00 

l t 

oP 

5/2 

1.  >9  77 

04 

i .1  m 

02 

1 . * 1 >t 

0 1 

1 .6347 

02 

4.31  f ' 

0? 

1. 34»F 

00 

2.1658 

03 

4.4417 

Ol 

9.0997 

02 

6.6807 

02 

8. 3618 

02 

64 

60 

1/2 

1.  >71' 

03 

2.9217 

Ol- 

3.«207 

l 3 

1.2347 

03 

8.8368 

07 

9.8187 

00 

1. 7958 

0? 

2.1998 

02 

4.885F 

02 

1.1/07 

03 

0. 3767 

02 

12 

6 P 

3/2 

1.12  3k 

94 

1.04OC 

02 

2.2528 

01 

J. 1*57 

02 

1 .5848 

07 

*.0557-01 

1.0478 

03 

4.4707 

01 

1.0847 

03 

1 .55  77 

02 

5.9568 

Ol 

23 

6 117/2 

7.  14  4 8 

•9? 

4 .4  748 

02 

5. 3657 

OC 

9.  12  2? 

02 

9.62  31 

03 

2.94  »F 

02 

1.222k 

03 

4.4368 

03 

7.214C 

01 

4. 7617 

03 

7.2127 

00 

45 

ol  lS/«. 

2.4407 

0 2 

l . 1268 

03 

1 .>  967 

0? 

4.702F 

02 

l . 7 l 08 

07 

>.2  2rtf 

00 

4.2/6  8 

01 

7.6547 

02 

1.1317 

02 

2.5098 

03 

l. 3828 

02 

44 

4111/2 

l.«6|L 

02 

1.2797 

02 

5.6  7 7f 

Ol 

l .24118 

02 

4. 8867 

C 4 

1.3257 

0 3 

2.0068 

03 

7.6697 

02 

2.0897 

02 

9.0237 

03 

3.9067 

03 

35 

6111/2 

6.4 128 

oo 

3.6018 

03 

7.4 

01 

S.C6lk 

03 

2.6267 

04 

7. 8477 

02 

2.4498 

03 

5.3587 

03 

4.1656 

OP 

2. 40JE 

04 

2.2777 

02 

21 

6 1 

9/2 

1.  11  ft 

• >1 

1.720k 

02 

2 .90  37 

uo 

J.67/7 

01 

1.601k 

04 

3. 9078 

02 

2.578C 

03 

2.9587 

04 

1.5677 

03 

2.7477 

02 

3.2107 

00 

54 

60 

9/2 

1.7  9 If 

0? 

6.46  37 

01 

4.  >?MF 

02 

1.4417 

01 

9.6611 

03 

1.6027 

02 

2 • 609  f 

02 

7.4317 

02 

1.9627 

01 

3.  1 167 

00 

2. 7648 

03 

17 

4 1 

7/2 

2.296T 

0 l 

1.1117 

02 

3.r»R2f 

00 

1 .5968 

01 

1 • MR  1 ' 

(»4 

4.7468 

07 

l.  5«>t 

03 

1 .014f 

02 

9.1327-01 

2.6337 

01 

5.4207- 

Ol 

62 

40 

7/2 

l.  144P 

92 

5.?l3f 

01 

3.  /96t 

OC 

>.*■667 

02 

3.446' 

Ol 

1.5/37 

00 

9.0668 

02 

1.1017 

03 

6.1467 

03 

2,0607 

03 

4.  3978 

02 

* 

6 P 

7/2 

2. Jilt 

04 

0 .48  7 c 

-Ol 

l .4231 

04 

1 . 3547 

02 

7 . 9 3 98 

02 

3 • 9/68 

00 

1.4138 

03 

1.85*7 

02 

2.  1677 

01 

1.9007 

02 

3.  39*7 

01 

3 

MS 

7/2 

6.9*  >' 

0? 

7.031C 

00 

2 . 72 IC 

02 

1 . 74  if 

01 

6.  Ml  77 

rc 

2. 4V28 

-02 

3. 7888 

Cl 

6.9048 

00 

1.3937 

01 

2.8667-01 

8.2  HE 

00 

66 

60 

5/2 

5.0667 

03 

l .5 l 7F 

03 

2.46  7r 

0) 

l . 6 >07 

03 

1.57  97 

m 

M. 4867 

00 

5.4S4> 

C 2 

5.84C7 

Ol 

3.8167 

02 

2. 0417 

03 

2.5427 

03 

10 

4 P 

5/2 

2.5158 

34 

6.5258 

01 

6.42S7 

04 

8 • 9037 

01 

l . 7 1 67 

02 

3.4  147 

00 

3.  184  k 

01 

6. 1277 

02 

6.6327 

02 

5.  1637 

02 

2.4258 

02 

24 

6117/2 

2.  lov»t 

01 

1 .914E 

01 

2. 7618 

02 

H. R908 

00 

3.R20F 

03 

9.  8578 

01 

1.0468 

03 

9.2307 

03 

2.5147 

02 

1.4187 

03 

l.  3897 

01 

46 

61  15/2 

4. 1858 

Ol 

6. 4*88 

02 

7.394k 

01 

6.6257 

0 1 

1.1127 

C 3 

« . 7 o98 

Ol 

2.324  8 

00 

1.2658 

02 

1.2607 

01 

3.5257 

02 

l.l 337 

01 

19 

6113/2 

1.2  78f 

01 

2.57*8 

02 

3.4 148 

01 

«. 37/C 

02 

1.40PF 

04 

4. 1 757 

0? 

7.59/7 

02 

2.4467 

01 

S.9377 

03 

5.3017 

04 

3.4977 

03 

29 

41* 

>1 

36 

22 

33 

IS 

*1 

V 

4 

30 

76 
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TABLE  XIV . ENERGY  LEVELS  AND  CRYSTAL  FIELD  PARAMETERS  FOR  Tb3+  IN  YTTRIUM 
ALUMINUM  GARNET  1 
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0. 

000  ■ 044 

n 

4 

3S68.  1 

-S60 

.803 

■ 

B 66 

0. 

000  • 066 

n 

3 

460  3.  6 

n 

? 

SI  1 1.6 

If 

1 

S V 2 2 . ) 

rr 

0 

S 762.  3 

so 

4 

3 

20S  44 . 1 

so 

3 

3 

263S  7.3 

f 

ION 

Per  PURE  2 

TH60. 

FNt  KG Y 

EXP.  CNf-KGY 

l 

7F 

6 

99.  7 

0 

0.  8 

0.0 

2 

7F 

6 

9-7.7 

0 

3.  3 

5.0 

3 

7F 

6 

9 9.6 

2 

62.  8 

61  .0 

<i 

7F 

6 

9 9.  » 

2 

70.6 

70.  C 

S 

7F 

6 

9 9.7 

0 

226.  8 

-0.0 

6 

7f 

6 

7 7.7 

2 

22  7. S 

-0.0 

7 

7F 

6 

7 7.9 

0 

246.  1 

-0.0 

8 

7f 

6 

76.3 

0 

28  3.  I 

-0.0 

1 

7F 

6 

96.  7 

2 

3S3.  7 

-0.  0 

10 

IF 

6 

7 7.4 

2 

4 3 8.7 

-0.0 

1 1 

IF 

6 

9 7.6 

0 

466.4 

-0.0 

1? 

7F 

6 

7 7.6 

0 

4 71.4 

-o.c 

1 3 

7F 

6 

7 7.  S 

2 

4 72.  1 

-0.0 

14 

7F 

5 

79.2 

2 

21 34. 7 

2128.0* 

1 S 

7F 

5 

7 7.  3 

0 

2 1 44.  4 

2138.0 

16 

IF 

S 

79.4 

0 

2156.8 

-0.0 

l 7 

IF 

S 

9 9.2 

2 

2164.4 

2161.0 

18 

IF 

*> 

7 9.3 

2 

21  7 7.6 

2189.0* 

10 

IF 

s 

7S.0 

2 

2292.8 

-0.0 

20 

7F 

s 

9 4.  S 

2 

2 3 36.  S 

2 335.0 

21 

IF 

s 

92.0 

0 

2 379.8 

23P7.0* 

22 

7F 

•> 

70.9 

0 

2470.8 

-0.0 

? 3 

IF 

s 

94.7 

0 

2 S98.  7 

2601. 0 

24 

IF 

s 

74.2 

2 

2601. S 

2612. C* 

2 S 

IF 

4 

79 . 1 

2 

3 351.6 

3364.  0* 

26 

7F 

4 

98.0 

0 

3389.4 

3383. C 

21 

7F 

4 

9 S • 6 

2 

3 4 0 S . 7 

3417.0* 

28 

7f 

4 

96-4 

0 

342  3.2 

-0.0 

21 

IF 

4 

9 7.  1 

0 

3495.  5 

3489. 0 

30 

7( 

4 

91.2 

2 

3 *»  8 6 • S 

-0.0 

31 

7F 

4 

H4.S 

0 

3704. 3 

3697. 0* 

32 

IF 

4 

70.9 

2 

3720.6 

3 721 .0 

33 

IF 

4 

H 7.8 

0 

405  7.  4 

-0.0 

34 

7 F 

3 

94.8 

2 

4 39  3.  1 

4394.0 

3 3 

7F 

3 

76.2 

0 

4490. 5 

-0.0 

36 

7F 

3 

81.0 

0 

4 *»  3 4 • 8 

4535.0 

3 1 

7F 

3 

82.6 

2 

4504. 9 

4577.0* 

3 6 

?f 

3 

86.  S 

2 

465  3.2 

-0.0 

3? 

IF 

1 

79.4 

0 

46  76.9 

4682.0 

40 

IF 

3 

8 3.9 

2 

4 711.6 

4 707.0 

-17?0.16?  « BA? 
S 99 .010  - B6A 


The  B^w  are  from  table  II;  the  experimental  energy  levels  were 
reported  in  J.  A.  Koningstein,  Phys.  Rev.,  136  (1964),  A717-725. 
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TABLE  XLV . 


ENERGY  LEVELS  AND  CRYSTAL  FIELD  PARAMETERS  FOR 
ALUMINUM  GARNET"1  (Cont'd) 


F RE  F 

ION 

per 

< hu 

Into. 

f NCHGV  I XP  . 

. INI «GY 

41 

7F 

2 

?<). 

o 

4 no.  i 

-O.C 

42 

73 

2 

3 1.# 

2 

5005.  6 

5010. C 

4 3 

7F 

2 

7 7.9 

0 

54  79. 0 

o 

o 

44 

7F 

1 

4 4.4 

0 

551  5.6 

-0.0 

45 

7f 

2 

B 2 • 1 

2 

553  3.4 

-0.0 

46 

73 

2 

4 7.8 

0 

555  7.  3 

-0.0 

47 

7F 

1 

H 3.4 

2 

56  28. 2 

5612.0* 

48 

7f 

1 

BH.rt 

2 

5634. 8 

5632.0 

4 ) 

7f 

0 

>2.3 

0 

5888. 7 

5882. 0* 

5£> 

50 

4. 

3 

100. 0 

0 

20461.  4 

-0.0 

51 

50 

4* 

3 

100. 0 

0 

20463.5 

-0.0 

52 

50 

4* 

3 

100. 0 

2 

20482.2 

-0.0 

53 

50 

4. 

3 

100.0 

2 

20506.0 

-0.0 

54* 

50 

4* 

3 

100.0 

2 

20558.  1 

-0.0 

55 

50 

4* 

3 

100.  ) 

0 

20 *>59.  6 

-0.0 

56 

50 

4* 

3 

100. 0 

0 

205  76.  3 

-0.0 

5 7 

50 

4 

3 

100. 0 

2 

20623.6 

-0.0 

58 

50 

4 

3 

100. 0 

0 

20660.0 

20659.0 

59 

50 

3 

3 

100. o 

2 

26328.  H 

-0.0 

60 

50 

3 

3 

100.  n 

2 

2633  3.  5 

-0.0 

51 

50 

3 

3 

100.0 

0 

2634  3.2 

-0.0 

6? 

50 

3 

3 

130.0 

2 

26366.9 

-0.0 

63 

50 

3 

3 

100.0 

2 

26374.4 

-0.0 

64 

50 

3 

3 

100. 0 

0 

26378.5 

-0.0 

65 

50 

3 

3 

100. 0 

0 

26  38  1.2 

-0.0 

Tb3+  IN  YTTRIUM 


a The  Bj<m  are  from  taole  II;  the  experimental  energy  levels  were 
reported  in  J.  A.  Koningstein,  Phys . Rev.,  1 36  (1964),  A717-72 5. 


TABLE  XLVI.  ENERGY  LEVELS  AND  CRYSTAL  FIELD  PARAMETERS  FOR  Tb3+  |N  YTTRIUM 
ALUMINUM  GARNET,  ASSUMING  D2cj  SYMMETRY' 


ib  in  wo  ci  v ag • oiHPiKE  miH  SMCoiHrn  c^.’  calcclmions.  t/ioii^. 

1N1I.  BK*  4NC  CENTHO IDS*  0 * -U.CCJ 

-IBB, COO  - a^O  -111  o.ono  * BNO  8? I , C CC  * PAN  111.  COC  - "(.0  lin..:^  = 


If 

6 

229.0 

If 

S 

22  74.0 

. 

= l6<* 

If 

4 

15  26. ') 

If 

3 

44  ^ 1.0 

If 

2 

51  *>8.3 

If 

1 

5624.0 

If 

0 

5052.0 

so 

4 

3 

2OS02.O 

so 

3 

3 

26357.0 

5G 

6 

l 

26489.0 

slio 

27087.0 

»G 

S 

3 

278  32.0 

me  £ 

ION 

f»CT  PURE  2*11 

TMEO. 

ENERGY  EXP. 

.ENERGY 

l 

7F 

6 

99.8 

0 

-34. C 

O.C 

2 

7E 

6 

99. 7 

2 

-13.3 

o.c 

3 

2 f 

6 

99.6 

4 

19.0 

O.C 

4 

it 

6 

99.  7 

4 

145.5 

o.c 

s 

if 

6 

100.0 

4 

14  7.  C 

o.c 

6 

If 

6 

97.4 

4 

161.4 

o.c 

1 

n 

6 

97.2 

2 

2 39.5 

o.c 

0 

if 

6 

97.9 

0 

361.4 

o.c 

9 

7F 

6 

98.0 

0 

3 76.4 

o.c 

10 

If 

6 

97.8 

2 

384.2 

o.c 

II 

If 

S 

99.6 

0 

2091.4 

o.c 

12 

n 

S 

99.6 

0 

2091.4 

o.c 

1) 

if 

s 

99.4 

2 

2 1 OP . 2 

o.c 

14 

if 

s 

99.2 

4 

21  l 3.8 

o.c 

IS 

II 

s 

95.  7 

0 

22  40.  2 

o.c 

16 

if 

s 

94.2 

2 

2209.6 

o.c 

17 

if 

s 

92.5 

4 

2 394. 4 

o.c 

It 

7F 

s 

95.4 

2 

2515.9 

o.c 

19 

7F 

4 

99.5 

4 

3 301.2 

o.c 

20 

If 

4 

97.  1 

2 

334C.  I 

o.c 

21 

If 

4 

97.0 

4 

3386.  1 

o.c 

22 

7f 

4 

99.6 

0 

3439.  3 

o.c 

23 

If 

4 

89.0 

2 

3583.6 

o.c 

24 

7F 

4 

91.1 

0 

3661.0 

o.c 

2S 

7f 

4 

94.  1 

0 

3989. 2 

o.c 

26 

7F 

3 

96.8 

4 

4304.4 

o.c 

27 

7f 

3 

05.0 

4 

4391. 7 

o.c 

2« 

7F 

3 

06.9 

2 

4482.2 

o.c 

29 

7E 

3 

87.8 

2 

4571.4 

o.c 

10 

If 

3 

09.0 

0 

461C.8 

o.c 

31 

7F 

2 

98.9 

0 

4984.  2 

o.c 

32 

7F 

2 

96.0 

4 

4998.  7 

o.c 

33 

7F 

2 

83.2 

4 

5402.9 

o.c 

34 

7F 

2 

80.2 

2 

5471. 3 

o.c 

aThe  B,  are  from  table  VI. 
km 
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TABLE  XLV I . 


ENERGY  LEVELS  AND  CRYSTAL  FIELD  PARAMETERS  FOR  Tb3+  IN  YTTRIUM 
ALUMINUM  GARNET,  ASSUMING  D2d  SYMMETRY"3  (Cont'd) 


ION 

PCT 

PUKE  2 

MU 

IMEO.FNEHGV  exp 

ENERGY 

n i 

90.9 

■> 

S 7 1 5 . 7 

O.C 

16  7F  1 

94. S 

0 

6 784.  3 

O.C 

17  If  0 

95. 4 

0 

5943. 4 

O.C 

38  SO  4 

3 

99.9 

4 

2CS01.9 

O.C 

*9  SC 

3 

9 9.9 

2 

2C60  7.  1 

O.C 

40  SO  4 

3 

*9. 9 

4 

20r>3fc.7 

O.C 

41  SC  4 

3 

19.7 

2 

2068  3.  4 

O.C 

42  SC  4 

3 

99.8 

0 

20585.5 

O.C 

41  SO  4 

3 

9 9.7 

0 

20632.8 

O.C 

44  SO  4 

3 

>9.6 

0 

20665. 1 

O.C 

4 S SG  6 

1 

58. 3 

2 

26195.2 

O.C 

46  SG  6 

1 

60.4 

4 

2620  S 

O.C 

47  SO  3 

3 

8C.  0 

0 

26245. 8 

O.C 

48  SO  3 

3 

65.  i 

2 

26252.6 

O.C 

4 9 SG  6 

l 

96.2 

0 

2o2  78. 4 

O.C 

U 

O 

3 

94.8 

4 

26351. 3 

O.C 

SI  SG  6 

1 

94 . 3 

4 

26373.0 

O.C 

52  SO  3 

3 

S l .9 

•> 

26377. 9 

O.C 

S3  SC  3 

3 

S 6 • 6 

4 

26456. C 

O.C 

S4  SG  6 

l 

7 6.5 

0 

2648  /.9 

O.C 

SS  SG  6 

1 

72.4 

2 

2664  7.6 

O.C 

S6  SG  6 

1 

61.2 

0 

26r«48.  9 

O.C 

S 7 SG  6 

1 

59.3 

2 

26672. S 

O.C 

S8  SG  6 

l 

85.  1 

4 

26578.0 

O.C 

S9  5G  6 

l 

H8  • 6 

4 

2664  1.9 

O.C 

60  SI  1 0 

85.8 

2 

26  79C.C 

O.C 

61  SL  10 

91.6 

4 

26F22.S 

O.C 

62  Si  10 

94.0 

4 

26*22. 6 

O.C 

63  51  10 

89.4 

0 

26°4S. I 

O.C 

64  5110 

78.  9 

0 

26862. 1 

O.C 

65  SL  10 

86.8 

2 

2692  3.2 

O.C 

66  5110 

86  . <• 

0 

26  >73.8 

O.C 

67  SL  10 

95.9 

2 

2701 5.8 

O.C 

66  SL  10 

9 3.8 

0 

2 7032.6 

O.C 

69  SL  10 

94.  ) 

2 

27046.5 

O.C 

70  SL  10 

95. 3 

4 

2705C. 1 

O.C 

71  SL  10 

9 7.0 

0 

27607.6 

O.C 

7?  SL  10 

>6.6 

2 

27614.4 

c.c 

73  SL10 

>6.5 

4 

2761  i.  6 

O.C 

74  SL  10 

96.  7 

4 

27633.2 

O.C 

75  SL  10 

97.2 

4 

276  3 3.  S 

O.C 

76  SG  S 

3 

97.2 

2 

27798. 7 

O.C 

7 7 SG  S 

3 

97.1 

4 

27814. 3 

O.C 

78  SG  S 

3 

9 3.6 

0 

2 782C. 8 

c.c 

79  SG  S 

3 

9 7.9 

0 

27846.  1 

O.C 

ao  sg  s 

3 

9 >.2 

0 

27851.4 

O.C 

81  SG  S 

3 

9S  .8 

2 

27886. 7 

O.C 

82  SG  S 

3 

9 3 . S 

4 

27  >44. 7 

O.C 

83  SG  S 

3 

94.6 

2 

27993. 1 

O.C 

from  table 

VI. 
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TABLE  XLVII.  SQUARED-MATRIX  ELtrlfcNTS  PROPORTIONAL  TO  TRANSITION  PROBABILITIES  FOR 
Tb3+  IN  YTTRIUM  ALUMINUM  GARNET 


5IG“4  THANSIUO*  MKUHAfllL  I T IF  5 B E 1 1»  t E N ?HU  « 2 4NC  ?»*C  • C 


61  66  ■>  6 9 HO  11  <*4  22  M 4 9 1 


5110  51  10  5G  6 1 7F  6 5l>  5 

67  6110  2.5226  0*  2.7326  01  4.5956  02  1.01*6  01  2.9026 

65  5 1 10  2.9856  04  1.012E  Cl  8.2686  Cl  1.0146  01  5.9156 

66  60  6 1 1.25H6  02  2.94? F 0 1 1 .266F  0*  3.1846  02  2.1546 

10  7 F 6 4.1996  00  2.2106  O?  6.1416  C 2 1.92  7F  04,  1.741F 

111  YC  S 1 2.54CI  04  1.100E  04  1.764E  Cl  6.871F  02  2.449F 

18  7F  6 l .66  it  02  1 .0966  02  1.6146  01  1.621F  04  4.1  76F 

72  6 L 10  1.4976  04  2.8216  04  1 .2S5F  04  1.CC66  01  4.H3IC 

62  6C  1 1 1.01  IF  02  1.9486  00  1.3  106  02  6.  7716  02  2.2661 

2 7F  6 2. 1 12fc  02  2.168F  01  6.47CE  02  6.2266  04  1.676F 

76  6G  6 1 1.  1 1 16  04  6. 9716  01  2.6186  Cl  3 . 1 3 7F  0?  1.6666 

16  7 F 6 2.6606  01  9.7286  01  1.1966  02  6.9406  04  2.025F 

41  SC  4 1 8.4106  00  1.6216  04  1.861F  02  7.C61E  CO  4.88CF 

21  7 f 4 1.4766  01  4.1  126  0?  6.0626  0 1 6 . 12SE  02  1.6176 

46  50  6 1 4.6666  01  6.9066  03  1.5166  01  1.6786  01  1.8706 

28  76  1 2.282E  00  4.1406  CO  1.7116  OC  1.C01F  04  1.491F 

14  n 2 2.  1426  0 1 l .5866  Cl  2.  /Mr  Cl  1.17/F  05  1.HR5F 

36  7 F 1 8.9586-01  1 .4886  01  1. 2011-02  4.  725E  04  1.171*= 

69  6 L 10  1.1  766  01  1 .0426  04  2. *22 6 G4  1.0646  01  1.  7026 

6  7 6G  6 1 1.9986  01  1.1706  01  7 . 1 1 7E  01  8 . 1 5 7F  01  1.4276 

7 76  6 2.  1666  02  1 .070E  01  1.1  786  01  1.0166  04  3.4236 

8  l 5G  6 1 1 .0066  U4  1.1  156  02  2.51SF  Cl  5.1516  0?  1.17X6 

I 1 76  5 l.flilt-Ol  1.2186  01  3.4  lt>t  02  7.25  BF  02  3.965? 

19  SC  4 1 9. 647b  02  8.6206  02  1.1016  C4  7.04lt  C9  3.7661 

20  7 F 4 2.7676  00  4.5646  Ol  2.7176  01  2.2556  04  7.1216 

48  60  3 3 3.  7226  02  4.1976  03  1.6896  01  1.3P7E  02  5.  7146 

29  76  3 1.9756-03  2.3126  01  2.5626  01  3.9446  01  fc.!57t 

60  6 1 10  2.6606  04  4 .0176  04  1 . 766f  04  1 . 1286  01  8.621F 

78  16  42  26  4 7 

5G  5 1 76  6 50  4 3 76  4 50  3 

6 7 5 L 10  4.2926  01  1 .4506  01  4.408E  02  2.1816  01  1 . 1CC6 

66  5110  4.4S2E  0?  2.8716  01  4.4406  01  2 . CC6E  01  1.2226 

55  5G  6 1 1.9196  04  1.584E  00  7.8866  03  8.1216-05  1.68SE 

10  7 F 6 1.1056  02  1.0146  0?  1.10  16  U 1 6.4046  01  1 .0S1F 

81  5G  6 J 2.2616  03  8.9706  CO  1 .4626  03  1 .5116  O?  «.66?F 

18  7 F 5 1.189E-01  1.960E  01  2.941C  01  1.413E  04  4.4616 

72  6110  6.54  7F  00  2.7026  01  5.1016  04  2.9146  01  6.9166 

62  SC  1 3 2.  3406  04  4.0046  02  l .CO 86  01  1 .4416  02  4.880F 

2 7F  6 1.6966  01  1.427E  00  l.593t  OC  1.187E  04  1.505F 

76  6G  5 J H.89JF  0?  4.2616  02  3.5266  04  2.41  76  Oj  1.4176 

16  7 F 5 6.9*56  01  2.690t  04  6.2  16F  C2  5.1276  01  1.100F 

41  5C  4 1 4.816E  02  4.7156  02  2.191E  03  9.2516  01  l.815t 

23  76  4 1.1606  02  9.4686  04  9.1546  01  4 . 794E  04  1.64 2F 

45  5G  6 1 1.2826  04  1.1686  02  1 .8016  04  1.0386  02  1.1526 

28  7 F 3 6.29  16  00  2.471E  04  2.dl2E  02  1.2166  04  7.  7736 

34  7 F 2 2.432E  02  8.6606  03  7.6136  Cl  3.5406  03  2.1H9F 

36  7 F l 2.65  7E  02  1 .4616  04  2.785F  01  2.1286  04  4.4  70F 

69  5L10  1.01  IE  04  7.005E  01  7.7  706  03  2.729E  02  1.4  72F 

57  5G  6 l 8.  14  76  01  5.6976  02  4./S36  02  4.  7226  01  4.4556 

7 76  6 1.  1126  02  4.2676  01  4.A41F  02  1.5876  04  1.02SF 

81  5G  5 1 1.9976  01  8.8886  0?  9.0426  01  1.  124E  02  8.2  116 

II  7 F 5 9.  10  4 F 0*  1.16SF  05  1 . 1 5 9F  Cl  5.224F  0?  6.712F 

39  5C  4 3 2.6266  04  7.  1166  02  7. 64*6  C?  1.7156  02  5.810c 

20  76  4 5.  79  76  02  3.016E  03  2.7  746  01  6.7196  01  1.9?5F 

48  5C  1 1 3.2226  04  1.1356  02  2.1216  04  6.2216-02  9.4826 

29  7 F 3 3.879F  02  1 .5856  C5  5.6  7 16  C 2 1.997F  04  3.662F 
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TABLE  XLV1I.  SQUARE D-MATR I X ELEMENTS  PROPORTIONAL  TO  TRANSITION  PROBABILITIES  FOR 
Tb3+  IN  YTTRIUM  ALUMINUM  GARNET  (Cont’d) 
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TABLE  XLV III.  SQUARED-MATRIX  ELEMENTS  PROPORTIONAL  TO  TRANSITION  PROBABILITIES  FOR 
Tb3+  IN  YTTRIUM  ALUMINUM  GARNET 
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03  1.PC9E 
-03  1.1696- 
-03  S.566F- 
-03  2.690E- 
06  3.6*76 
-01  2.961F- 
-OS  1.83  7F- 
-06  1.5  716- 
-09  9.07AE- 
-01  1.5366- 

— 03  1.1  FOE- 
03  1.S21C 
02  I.SC3F 
02  **.ife3f 

-Cl  3.162C- 
02  1.6  1 7 F 
06  1.5UF 

02  1.660E 

03  7.6S7F 
01  6.919F 
01  2. 716F 

01  8.2PPF 

02  S.760F- 


SC  6 3 

00  l.Oslf  01 

01  6.610k  03 
OJ  l. i*7k  6 
06  { .62  3t  .? 

■01  8 . 66 1 fc-02 
00  l. 95 It -01 

os  i.srst  )i 

02  1.90)6  06 
OS  l. 1716  03 
00  l.STlk-Ol 
OS  2.667E  02 

03  1.668k  06 
OS  2.S19F  02 
OS  3. 1 72 C 01 
02  6.  796  F 05 
02  8.  760  k 01 
02  1.  707  F -Of 

00  1.513E-01 
02  1.H6U-0? 

01  1 . 668  E 06 

02  5.6976-01 
■02  9.2 96 1 - 0? 

02  5. M50F-03 
02  3. S77k -OS 
-01  l.)60E  UO 
■01  1.9146-01 
02  6. 3/JE- 02 
•0?  I.S76F-01 
11 

IF  2 

■0  3 ».83  7t  00 
■03  8.296F  00 
OS  2 • f»"»  1 k 02 

00  6.8«0F  CP 

01  2. 226:-0S 
01  l .605 1 -OS 

05  1.915F  OS 

06  6.160E  02 
06  5.96*6  01 
01  9. 7«3r  -i  6 
06  S.H11F  06 
06  6.003fc  02 
06  8.203E  06 

05  6. 1 06  E C 6 

06  1.1  OIF  O’ 
OS  1.05  31  02 
OS  6. 390E-O7 
01  l . 388  E -06 
01  3.2HE-06  . 

05  6.773k  02 

01  1. M03L-O6  < 

02  9. 255E-0S  - 

06  9.  17  7 £-06 
06  1.6S7F-06  , 
01  9.3726-06 

00  1.H3SF-06  i 

01  2.636k -0 1 
01  S.632E-0?  , 


SL  10 

i S.5  76F  01 
I S.6106  06 
7.m*9E  03 
2.11  6c  02 
1.  172r-02 
1.2  30c -C6 
1.07  *E  C 3 
6.27  3k  06 
6.96  3F  02 
1.7U9E-C1 

6.  1296  03 

6.266k  02 

7. C0CE-01 
1.S76E-01 

I 2.6 7Ct  OS 
6 . 7 30F  06 
1 . O60E-06 
6.SS6F-01 

6 .  MS  It “05 
I 1.5H9E  OS 

i.uie-rA 
1. 9S2E-06 
I. 926F-05 

s.  r‘»pe-os 

6.9U6  CC 

t.  70  *6-02 

7.  t 3 3F-02 

8.  3 366-02 
1 7 

IF  C 

9. f>SSfc-01 
1.6 706- 02 
1.H.7E  02 
1.  726k  02 
1 ,C 18  F -06 

1.  61  If  -OS 
1.2SCF  05 
8.276E  01 
6.r>S7F  oi 
8.F63E-C1 
2. 06  SC  05 

2 .  pM  3t  01 
1.030E  01 
1.5166  06  i 
S.M17F  02 
1.66SE  02 
3.696C-0? 

1.  I 9 IF -06 
2 • 6 l)  6k  - 02 
2.S79F  01  I 

2.  tOSf -0? 

? • 26  7E-C6  ‘ 
S.  16  7t-0l 
1 .636F-02 
7.9616-05  t 
2.222E-06  i 
1.1861-0! 
9.6586-01 
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TABLE  L.  SQUARED- MATRIX  ELEMENTS  PROPORTIONAL  TO  TRANSITION  PROBABILITIES  FOR 
Tb3+  IN  YTTRIUM  ALUMINUM  GARNET  (Cont'd) 


>1  fftlNSItinh  8*084811 II! 6*  PflbltM  2*U  • -4  A NC  2»*U  * 0 


e 

79 

12 

43 

24 

04 

7F  6 

SG  5 

3 

7F  5 

50  4 3 

76  4 

5110 

74 

5 1 10 

1.5526-02 

7.4096 

02 

5.  j9S h 

-02 

7.8CSF-0] 

8.8316-02 

2 » 2 ’56  02 

62 

5 L 10 

I. 5156-02 

2.4556 

04 

9.7576 

-02 

2.6616  OC 

7.8836-0? 

P.5C6F  00 

59 

5G 

6 

l 

1.5206-02 

6 . 6 96  6 

04 

5 .26  96 

- C 3 

{ . 3656-01 

8.  123F-05 

3.  3 4 8 r -C  1 

5 

7 6 

6 

1.679!  01 

3.0376 

02 

3.2  386 

C2 

i .C766-01 

2.0596  r 1 

3.  1 556  OG 

ro 

5L10 

3.6036  03 

2.4826 

-01 

5.0626 

01 

8.9306  03 

2.2766  02 

8.1296  01 

S) 

5 C 

3 

3 

5.2546  01 

3.5386 

-01 

2.1C76 

0! 

1.1356  04 

6.31  36  0? 

8.5<.“6  03 

3 

TF 

6 

1.  34  36-01 

5.8506 

02 

2.5  796 

02 

2.  79  76-05 

7.5956-04 

l.  1 326-02 

77 

5G 

5 

3 

5.4736-04 

H . 744  6 

03 

1.6706 

CC 

3 . 347F-01 

8. 2 166-04 

1.2786-02 

14 

If 

5 

4.26C6-01 

7.9536 

02 

2. 7C06 

C2 

1.8156-0? 

3.24  3F-03 

7.  1 j > f - 0 •> 

3 8 

5C 

4 

i 

2.  74  36  02 

l .9006 

-Cl 

l . 34 56 

0! 

2.2C16  04 

4. 5146  0? 

5 . 0 6 ° 6 03 

19 

7 F 

4 

2.7556  00 

4.7876 

-01 

3.5456 

02 

3.5726-03 

7.9546-f  3 

1 • 5 92*— 0 3 

50 

5C 

3 

3 

1.392F-03 

1.3156 

05 

3.  7C06 

CC 

2.9236-01 

2.3426-04 

3.65  96-01 

2 6 

7f 

3 

9.4396-01 

2.7806 

02 

7.2C76 

02 

2 .9646-0) 

t .4416-08 

2. 3946-06 

32 

7F 

2 

I • 922F-0  3 

1.2626 

01 

2.  757F 

02 

6.  7056-04 

2.8356-04 

l. 7136-04 

73 

5110 

3.9626-02 

l .2216 

04 

S.U4P6 

-Cl 

8.6576-01 

1 .0216-03 

3.6*-  '6-03 

51 

5G 

6 

1 

1.9776-03 

7.5886 

03 

1 .0646 

0 c 

3.  7976-03 

1 .6006-05 

3. 1 166-0? 

6 

7 F 

6 

7.9656  02 

8 .457c 

-03 

6.0846 

04 

5.0406  00 

3.8126  04 

2.6C?f  02 

82 

5G 

5 

3 

2.76  76  02 

4.5526 

-03 

5.1126 

02 

9.2656  03 

3.6446  01 

3.6  336  03 

17 

7F 

5 

8.8966  04 

5.0596 

-03 

1.262F 

05 

1.3736  03 

4.  y 3 76  04 

9.  1 MF-Ol 

40 

50 

4 

3 

8.4276-03 

2.9356 

04 

3.5716 

CC 

7.  15  76-02 

1 .1556-03 

2.6  766-01 

21 

rf 

4 

1.5876  05 

6.2?76 

-06 

1.1446 

05 

7.6106  0? 

7.3596  04 

».  »?  4F  00 

46 

5G 

6 

1 

9.4806  02 

3.9606 

-01 

2.4146 

01 

7.6776  03 

2.5586  r 2 

l . 3676  04 

27 

7 F 

3 

1.7966  05 

2 .9846 

-03 

3.4396 

05 

4.3ME  02 

6.H706  04 

3. C 3 <6  01 

33 

7F 

2 

2.9026  03 

7.1936 

-04 

4 . 2 l 26 

C 4 

2.1706  CC 

2.0596  04 

2.8446  01 

61 

5110 

9.8556  01 

3.2776 

CO 

1.2936 

02 

2 • CC  36  04 

1.1116  03 

6.Cl4r  04 

58 

5 G 

6 

1 

1.1586  03 

1.9836 

CO 

l .7166 

02 

2.4216  04 

2.6926  C2 

2.4  1 76  05 

4 

7F 

6 

3.121F  04 

1 .1316 

-01 

9. *526 

04.  2.9526  02 

4.153F  04 

7 . 4 s?  P o^ 

75 

51 10 

2.1616  00 

4.3156 

00 

2.4306 

CC 

1.1536  02 

1.351*  01 

3.48*36  04 
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TABLE  LI.  ENERGY  LEVELS  AND  CRYSTAL  FIELD  PARAMETERS  FOR  Dy3+  IN  Dy,Alc01? 
(OR  100  PERCENT  Dy  IN  YTTRIUM  ALUMINUM  GARNET)'3 


DY  IN  CY&lG.  fcADSAC.K'S  CAfA.  SPPI>M30<  2 3*  1975. 


LATEST  PKK 

anc  centri ICS.  0 = 

7 . 9 ■»? 

- <65.56  7 

* B20 

231.165  = 

e/2 

-2  3 7 7.906  - 

«50 

7C5.0H5 

» 060 

-231.515  = 

06? 

C.CCO  = 

B 62 

6H15/2 

325.5 

6HI3/2 

376  7.5 

1025.636  = 

J 5 5 

G.oOO  = 

B55 

6H  U/2 

60  78.  1 

-130.71)  * 

3 6 6 

0.0C0  = 

866 

6F  1 1/2 

1 9U5.2 

6H  9/ 2 793 H.2 

6F  9/2  9239.2 

6H  7/2  9320.) 

6H  5/2  10502. J 

6F  7/2  11115.1 

6F  S/2  12510. 3 

FRFE  1CN  PC  T PUAC  2MU  THFO.ENFKGV  FXP.FNERGY 


l 

6H15/2 

99.  7 

1 

8.  7 

O.C* 

2 

6H15/2 

99.6 

1 

65.2 

69. C 

3 

6 H 1 5 / 2 

99.6 

1 

l 18.2 

115. C 

5 

6H15/2 

) 9 • 5 

l 

1 75.6 

186.0* 

6 

6h  16/2 

99.0 

1 

23C.5 

-o.c 

6 

6H  15/2 

) 9 . 6 

1 

5 7 7.8 

-o.c 

7 

6H  15/2 

99.6 

1 

515.2 

-o.c 

A 

6H1S/2 

99.6 

l 

756.5 

-O.C 

9 

6H  1 3/2 

98.9 

l 

3572.5 

3565. C 

10 

6H13/2 

) 8 . 9 

l 

3699. 3 

3595. C 

1 1 

6H13/2 

98.6 

1 

3685.2 

3673. C* 

12 

6H13/2 

98.0 

1 

3716.3 

3719. C 

l 3 

6HI  3/2 

97.9 

l 

3779.3 

3786. C 

15 

6H13/2 

98.6 

l 

3H  18.0 

3832.0* 

15 

6H13/2 

98.3 

1 

3962. 7 

3968. C 

16 

6H1 1/2 

97.  3 

l 

5935.5 

5938. C 

17 

6H  1 1/2 

97.0 

l 

5955.5 

5965. C* 

18 

6H11/2 

9 7.6 

l 

605  3.9 

6050. C 

19 

6H11/2 

97.1 

1 

6087.0 

6062. C* 

20 

6H11/2 

96. 1 

l 

6109.1 

61 1 3.C 

21 

6HU/2 

96. 1 

1 

6118.5 

6132. C* 

22 

6H  9/2 

69.5 

1 

7653.6 

7651. C 

? 3 

feh  9/2 

65.8 

l 

7689.6 

7685. C 

25 

6F  11/2 

67.7 

l 

7751.5 

7760.0* 

25 

6F  1 1/2 

66.9 

l 

7776.5 

77PQ.C 

26 

6F  U/2 

76.3 

l 

7826.9 

7823. C 

27 

6F  11/2 

59.8 

1 

7925. 7 

7927. C 

28 

6F  11/2 

58.5 

l 

796C.0 

7958 . C 

29 

6F  11/2 

6C  • 7 

l 

79 P 7.  6 

7983. C 

30 

6H  9/2 

75.0 

1 

rtoic.e 

8CC9.C 

31 

6F  11/2 

65.  3 

1 

8222.6 

8223. C 

32 

6F  11/2 

68. 1 

l 

8295.5 

8292.C 

3 3 

6F  9/2 

50. 7 

1 

9C09.2 

9022.C* 

320.165  = 'K2 

955.165  = 0 65 


O.COf  = L'52 
O.COG  = R65 


aThe  Bkm 
reported  in 


are  from  table  II; 
R.  L.  Wadsack  et  al 


the  experimental  measurements  were 
, Phys.  Rev.,  3 (1971),  4342. 
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TABLE  LI. 


ENERGY  LEVELS  AND  CRYSTAL  FIELD  PARAMETERS  FOR^Dv^  IN  Dy  A1  0(2 
(OR  100  PERCENT  Dy  IN  YTTRIUM  ALUMINUM  GARNET)  (Cont'd)  5 


FKFE  ION  PCI  Pune  ?MU  1HF0.FNFKG*  FXP.FNFRGT 


34 

6H 

7/2 

40.5  1 

9051.8 

9057. C 

15 

6 F 

9 n 

65.0  l 

9098.6 

9092. C 

16 

6H 

7/2 

70.9  1 

9118.9 

9321. C 

17 

6» 

9/2 

70.  7 1 

9135.2 

9329. C 

18 

6F 

9/2 

86.  1 l 

9143.4 

9149. C 

19 

6H 

7/2 

5C.  3 1 

9401.5 

9385. O 

40 

6F 

9/2 

48.1  1 

9423.2 

-0.0 

41 

6H 

7/2 

6 3.8  1 

9661.8 

9662. C 

42 

6H 

5/2 

80.4  l 

I024e.9 

10257. C* 

41 

6H 

5/2 

83.5  l 

10367.  7 

10361.  C 

44 

6H 

5/2 

80.6  l 

10518. 7 

10515. C 

45 

6F 

7/2 

96.0  l 

11074.5 

11063. 0* 

46 

6F 

7/2 

91.2  l 

1 1 2 5C.  1 

11247.C 

47 

6F 

7/2 

92.6  1 

11260.  1 

1 1279.0 

4 R 

6F 

7/2 

83.9  l 

11317.6 

11321. C 

49 

6F 

5/2 

98.1  1 

12514.  1 

125C7.C 

50 

6F 

5/2 

98.8  1 

12532.6 

12538. C 

51 

6F 

5/2 

96.6  l 

12681.8 

12603. C 

aThe  Bkm  are  from  table  II;  the  experimental  measurements  were 
reported  in  R.  L.  Wadsack  et  al , Phys . Rev.,  3_  (1971),  4342. 
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TABLE  LI  I. 


ENERGY  LEVELS  AND  CRYSTAL  FIELD  PARAMETERS  FOR  Dy3+  IN  YTTRIUM 
ALUMINUM  GARNET3 


OY  IN  YAG  GKUSflfRG'S  DA»A  «1969) 
f INAL  But*  ANC  CENTRCltS.  U * 6.6C*  . 


49  2. 

003  « B20 

88.742 

• 

B22 

-6C.278  ■ 

84C 

-1140. 

093  » R60 

-431.951 

■ 

862 

c.  cco  * 

B62 

6H15/2 

'318.4 

6HH/2 

J764.9 

-852.279 

■ 

ft44 

0.000  • 

•44 

6MI  l/? 

60  75.8 

-462.357 

■ 

B 66 

0.000  • 

•46 

6M1/2 

7883.5 

6H  9/2 

79  3Q.4 

6F  9/2 

9225.4 

6H  7/2 

92  9 7.9 

6H  5/2 

10194.5 

6F  7/2 

1 1101.2 

- 

6F  5/2 

12498.2 

FREE  ION 

PCT  PURE 

2HU  THEO. 

ENERGY 

fXP. ENERGY 

1 

6H15/2 

99.  7 

1 

1.3 

O.C 

2 

6H15/2 

99.6 

1 

6L.2 

59. C 

1 

6H15/2 

99.fe 

1 

10  7.  7 

ICi.C* 

4 

6H15/2 

99.*, 

l 

171.5 

175. C 

5 

6H15/2 

i i.  1 

1 

234.4 

233. C 

6 

6H15/2 

99.6 

1 

47C.C 

-O.C 

7 

6H15/2 

99.6 

1 

512.8 

-O.C 

8 

6H15/2 

99.6 

1 

73  3.3 

741. C* 

9 

6H11/2 

9H.9 

l 

3564.5 

3564. C 

10 

6H11/2 

98.9 

1 

J596.4 

3590. C 

1 1 

6H13/2 

98.6 

1 

3693.4 

3698 . C 

L ? 

6H11/2 

98.2 

1 

3717. 7 

3720. C 

13 

6M13/2 

97.9 

1 

3779. 1 

3777. C 

14 

6H13/2 

98.6 

1 

3818.4 

3821. C 

15 

6HH/2 

1 8.7 

1 

3951.9 

3961. C 

16 

6H11/2 

97.3 

1 

5925.2 

5926. C 

17 

6HH/2 

97.0 

l 

5951.4 

5954. C 

18 

6HU/2 

97.6 

l 

6044. 7 

6043. C 

19 

6H1  1/2 

9 7.2 

1 

609C. 3 

6C87.C 

20 

6H  1 1/2 

96. C 

1 

6102. 5 

6102. C 

21 

6H11/2 

96.1 

1 

611C.9 

6112. C 

22 

6H  9/? 

70. 7 

1 

7635.8 

7641 .C 

21 

6H  9/2 

63.9 

1 

7666.  5 

7673. C 

24 

6F  11/2 

70.9 

l 

7739.9 

7742. C 

25 

6f  11/2 

69.9 

1 

7758.6 

7760. C 

26 

6F  11/2 

75.  7 

l 

7804.9 

78C2.C 

27 

6F  11/2 

58.2 

l 

7914. 1 

79C9.C 

28 

6F  11/2 

53.0 

l 

795C.6 

7942. C* 

29 

6r  il/2 

49.8 

l 

7968. 4 

7964. C 

30 

6H  9/2 

78.4 

1 

8001*6 

7994. C* 

31 

6F  il/2 

63.1 

l 

8209.4 

8218. C* 

32 

6F 11/2 

66.3 

1 

828C. 7 

8285. C 

33 

6F  9/2 

50. 3 

1 

8986. 7 

9CC7.C* 

34 

6 F 9/2 

48.8 

1 

9033.8 

9C41.C* 

15 

6f  9/2 

62.3 

1 

9079.7 

9C75.C 

76 

6H  7/2 

7 8.0 

1 

9301.6 

9308. C 

-17*3. *52 
557.25* 


B*2 

B6* 


0.000  * 6*2 

0.000  * 66* 


&The  Bkm 
reported  in 


are  from  table 
P.  Grunberg  et 


II; 
al , 


the  experimental  energy  levels  were 
Phgs.  Rev.,  18£  (1969),  285-293 
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II 


TABLE  L I I . ENERGY  LEVELS  AND  CRYSTAL  FIELD  PARAMETERS  FOR  Dy3+  IN  YTTRIUM 
ALUMINUM  GARNET3  (Cont'd) 

I 


FREE  1 

ion  pct 

PURE  2HU 

iHfO. 

energy  up 

.ENERGY 

37 

6F 

9/2 

88.5 

1 

93ie.C 

9315. C 

38 

6F 

9/2 

86.3 

1 

9331.9 

9334. C 

39 

6H 

7/2 

53.  7 

1 

9376.3 

9367. O 

<»0 

6F 

9/2 

51.3 

1 

9396.6 

9380. C* 

41 

6H 

7/2 

52*9 

1 

9656.9 

9656. C 

42 

6H 

5/2 

88.2 

1 

10241.4 

l 0252 • C* 

43 

6H 

5/2 

8 3*8 

1 

IQ365.3 

1 0354. C* 

44 

6H 

5/2 

80.4 

1 

1050  1.  1 

105C3.C 

45 

6F 

7/2 

96.1 

1 

11Q6C.3 

11Q5A.C* 

46 

6F 

7/2 

94.6 

l 

11242.2 

1 1235. C* 

47 

6 F 

7/2 

89.  1 

1 

11252.0 

11265.0* 

48 

6F 

7/2 

83.5 

i 

113Q9.1 

11310. C 

49 

6F 

5/2 

99.3 

12502.7 

12494. C* 

50 

6f 

5/2 

98.8 

1 

12521.3 

12523.0 

51 

5/2 

96.  V 

1 

12666.4 

12674. C* 

aThe  Bfa n are  from  table  II;  the  experimental  energy  levels  were 
reported  in  P.  Grunberg  et  al , Phys . Rev.,  184  (1969),  285-293. 
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TABLE  LI  II.  ENERGY  LEVELS  AND  CRYSTAL  FIELD  PARAMETERS  FOR  Dy3+  IN 
ALUMINUM  GARNET,  ASSUMING  D2d  SYMMETRY3 


DY  in  020  APPROX.  CF  VAG. 

inly,  bkn  anc  centrcios. 


-370. OCO  * 820 

-2261.000  * e60 

6M15/2 

252.0 

6H1  3/  2 

3710.0 

- -wOO  = i64 

6H1  1/2 

6028.0 

6F  1 1/2 

78  30.0 

6H  9/2 

78  79. 3 

6F  9/2 

91 88.0 

6H  7/2 

9263.0 

6H  5/2 

10360.0 

6F  7/2 

1 1071.0 

6F  5/2 

12662.0 

6F  3/2 

1 3155.0 

6F  1/2 

13706.0 

6F  9/2  3 

2 10C0. 0 

FREE  ION 

PCI  PORE 

2MU  THEO. ENERGY 

COMPARE  6lfh  SNCOlHf-O  0=2  CAICUL  AY  ir'NS. 

0 * -o.oco 

79t.CCC  - 866 


>/?6/ 75. 


EXP. ENERGY 


i 

6H 15/2 

99.  e 

3 

3 3.C 

0.0 

2 

6H15/2 

99.8 

i 

61.7 

o.c 

3 

6H15/2 

99.  7 

3 

68. C 

o.c 

6 

6H15/2 

99.5 

1 . 

96.8 

o.c 

5 

6H15/2 

99.0 

3 

15C.9 

o.c 

6 

6M15/2 

99.5 

1 

3 79.7 

o.c 

7 

6H15/2 

99.6 

3 

62  7.6 

o.c 

8 

6H15/2 

99.  7 

1 

67  3.9 

o.c 

9 

6H13/2 

99.2 

1 

3576.5 

o.c 

10 

6H13/2 

98.9 

3 

3593.3 

o.c 

11 

6H13/2 

99.0 

1 

3597.8 

o.c 

12 

6H13/2 

98.6 

3 

361  7.  1 

o.c 

13 

6HI3/2 

9/.  A 

3 

3 7 3 J . 7 

o.c 

16 

6H 1 3/2 

98.9 

1 

376 J. 6 

o.c 

15 

6H13/2 

98.6 

3 

3903.8 

o.c 

16 

6H11/2 

97.5 

3 

5903.7 

o.c 

17 

6H1 1/2 

97.7 

l 

5912. 7 

o.c 

18 

6H11/2 

97.8 

3 

5979. 3 

o.c 

19 

6H11/2 

97.5 

1 

6026. e 

o.c 

20 

6H11/2 

96.2 

3 

6061. 7 

o.c 

21 

6*  1 1/2 

96. 7 

1 

6066.5 

o.c 

22 

6H  9/2 

23*  1 

3 

7597. e 

o.c 

23 

6H  9/2 

5 7.. 3 

1 

7619.2 

o.c 

26 

6F  11/2 

80.6 

1 

7 701.5 

o.c 

25 

6F  11/2 

5 2.7 

3 

7707. C 

o.c 

26 

6f  11/2 

79.2 

1 

7756.7 

o.c 

27 

6H  9/2 

77.7 

l 

7863.9 

o.c 

28 

6F  11/2 

97.6 

3 

7876. 1 

o.c 

29 

6f  11/2 

69.9 

3 

7902.2 

o.c 

30 

6M  9/2 

80.9 

t 

796C.0 

o.c 

31 

6*  11/2 

66.  1 

3 

8156. C 

o.c 

32 

6F  11/2 

61.6 

1 

8196.0 

o.c 

33 

6H  7/2 

53.5 

3 

8969.0 

o.c 

aThe  B , 

are  fr 

nn  table 

VI. 

km 

t H6.00U  = ?6 G 


1065  . GCO 


YTTRIUM 


= «66 
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TABLE  Llll.  ENERGY  LEVELS  AND  CRYSTAL  FIELD  PARAMETERS  FOR  Dy3+  IN  YTTRIUM 
ALUMINUM  GARNET,  ASSUMING  D2d  SYMMETRY**  (Cont'd) 


f REE 

1 UN 

PCI 

PURE  20U 

IMEO. 

ENIKG* 

exp.enlrgy 

34 

M 

9/2 

49.0 

1 

0 704. 2 

o.c 

35 

6F 

9/2 

64. 7 

1 

9042. 1 

o.c 

36 

6H 

7/2 

«6.  7 

3 

9244.6 

o.c 

3 7 

6F 

7/2 

04  . 7 

1 

927C.C 

o.c 

3fl 

6F 

9/2 

7 2 . S 

3 

928  3.  1 

o.c 

39 

6F 

9/2 

48.6 

1 

9 30  5.  3 

o.c 

40 

6F 

9/2 

S 3.  3 

3 

9322. C 

o.c 

41 

6H 

7/2 

S3.  7 

l 

7603. 7 

o.c 

42 

6h 

S/2 

9 l.C 

3 

1019C.P 

o.c 

43 

6H 

S/2 

0 S • l 

1 

102  76.9 

o.c 

44 

6H 

S/2 

0 3.0 

3 

l C 4 5 H . 3 

o.c 

46 

6F 

7/2 

97.0 

1 

1 1013.  1 

o.c 

46 

6F 

7/2 

96. 9 

3 

l 1 1 07.6 

o.c 

47 

6F 

7/2 

09.  1 

1 

11  19,. 0 

n.c 

40 

6F 

7/2 

87.0 

3 

1126C.  1 

c.c 

49 

6F 

S/2 

9 7.3 

l 

12449.5 

o.c 

5 o 

6F 

S/2 

9fl  . 2 

3 

12476.9 

o.c 

Si 

6F 

S/2 

7 6 . .4 

3 

12607.4 

o.c 

5? 

6F 

3/2 

76.  7 

l 

l 320  i.C 

o.c 

S3 

6F 

3/2 

97.4 

3 

13214.9 

o.c 

S4 

6F 

1/2 

78. 7 

1 

13752.4 

o.c 

ss 

4F 

9/2 

3 

100. 0 

3 

2G«07.C 

o.c 

S6 

4F 

9/2 

3 

too.o 

1 

2084  7. l 

o.c 

57 

4F 

9/2 

3 

100.0 

3 

20999. C 

o.c 

S 0 

4F 

9/2 

3 

ioo.o 

1 

20999.4 

o.c 

59 

4 F 

9/2 

3 

100. 0 

1 

213SC.5 

o.c 

aThe  Bfa j,  are  from  table  VI. 


95 


r ^ 


j TABLE  LIV.  SQUARED-MATRIX  ELEMENTS  PROPORTIONAL  TO  TRANSITION  PROBABILITIES  FOR 

Dy3+  IN  YTTRIUM  ALUMINUM  GARNET 


SIG”4  f'A'VSHION  AAOPABll  IT  IFS  N iPU  • - 1 ^HC.  2®L  * ^ 


1 

6*15/2 

1 

6M16/2 
6. 6167-16 

11 

6M11/2 
1.1097  02 

2C 

6M1  1/2 
1. 1027-01 

11 

6711/2 
1 . 6 7 #7  02 

7 

6M1S/2 
2.9867  "4 

1/ 

6MI »/2 
2. 6497  01 

:* 

6M1 ; / 
l.n/27 

04 

in  1/2 
l.??6f  ci 

S 7 

4/  <#/ 

3. 64 CF 

2 3 
Oo 

#7.1/ 
7.2 ' tf 

02 

4 C 

Of  9/2 
2.  1 3?f  C 3 

1 ) 

6H1 1/2 

1.  1017 

02 

6.8017'!  1 

l.9|9( 

02 

2. ‘♦607 

01 

l.066f 

06 

0.5*47 

02 

1.6137 

C 5 

5.4/97 

( 3 

1.  90f 

Cl 

3 . t i *7 

« 4 

/.«.27f 

C4 

20 

6MI/2 

1.1027- 

•01 

1.9197 

02 

6./S6F 

-16 

l .5617 

O! 

1.91 

04 

2.2511 

.*1 

2 . *i  *4 1 

l? 

2.1017 

04 

5. |HCf 

CO 

■*./  / 7 

0* 

1. »ict 

0? 

31 

6711/2 

1.1*797 

02 

2.9607 

01 

l .5617 

Cl 

5.82  77- 

-1  ? 

1.2027 

06 

1 . 7i  17 

04 

2.4001 

o» 

2.4*17 

03 

2.5*6' 

01 

ft.4r.27 

0 J 

7.1  197 

01 

7 

6M1S/2 

2.9667 

06 

1.0867 

04 

1 . • 1 67 

06 

1.2C2C 

06 

1.2297 

-12 

) . 1107 

04 

7.402C 

C? 

1 . 16  11 

04 

2.12  It 

02 

2.0*.  57 

J? 

1 . 346t 

C4 

12 

6H11/2 

2.6997 

01 

6.6667 

02 

2.2S17 

01 

l. 721* 

06 

1.9107 

C 6 

5.7  847 

-14 

5. 8417 

C 4 

2./K7 

OC 

3.96*7 

ri 

o.'  707 

04 

l.  34 5# 

0* 

16 

6*11/2 

1 .0727 

06 

1.6107 

01 

2.896 f 

02 

2.6C07 

01 

7.6027 

01 

*.  04  17 

04 

7.  7417 

-14 

2.2  # #7 

04 

l . 5 1 C 7 

02 

ft. 0/57 

Cl 

6.  1677 

C4 

26 

6FH/2 

1.2267 

01 

S.2297 

01 

2.1617 

06 

2.6517 

01 

1.1617 

04 

2.2107 

00 

2.2 997 

04 

6 .C  04 1 

- 1 i 

1 • 5*67 

01 

2 .6 Itt 

04 

>.  )4  /7 

CO 

s > 

6 7 9/2 

1 

1.6607 

00 

1.6967 

01 

5.1607 

cc 

2.5667 

01 

2.1217 

02 

1.9047 

01 

1.S107 

02 

1 . J4ftl 

01 

1.6601 

-16 

1 .24  It 

02 

5.  197r 

Cl 

2* 

6711/2 

7.2167 

02 

1.61S7 

04 

6. 70  77 

06 

6.6627 

01 

2.86  97 

0? 

6.  1 707 

04 

4.5257 

Cl 

/ . c lf»7 

C4 

1.24V 

02 

«.»*»  /C 

-16 

5. ft  »0f 

c? 

60 

6 7 <1/2 

2.  i 127 

01 

2.0277 

06 

1.1107 

02 

2.1197 

Ol 

1. 16*7 

06 

1 . 1457 

04 

*.  >6  7* 

0* 

S.Oi/7 

CO 

S.  3970 

01 

>.65p7 

02 

4. 1 7Sf 

-i? 

11 

6M  T/2 

7.1977 

01 

2.6667 

01 

9.0607 

02 

1.6927 

01 

6.  7157 

Ol 

2. 7C07 

04 

6.9*81- 

01 

2 . 2o57 

01 

7.  54/7 

01 

1.64  if 

03 

5.U0?f 

ci 

66 

67  7/2 

6.6117 

0/ 

S.72S7 

01 

2.6767 

04 

1.CC67 

06 

6.8957 

01 

1.  C6 17 

04 

1.5707 

0* 

l .44*. t 

01 

1 .2597 

01 

1 . lr  It 

04 

2 • C 94f 

Cl 

62 

6 H S/2 

1.1677 

01 

1.1S6I 

01 

1.2107 

01 

1.6197 

04 

6.0297 

01 

1.1817 

oo 

1. 708 C 

( 1 

J.25C7 

01 

2.P897 

02 

4.51  »f 

02 

5.1007 

c* 

SI 

67  S/2 

1.  #667 

0) 

2.6207 

01 

6.66  27 

0’ 

1.2117 

oc 

6.4)67 

04 

4. 4|?7 

04 

1 .5077 

J* 

1 .49of 

01 

6.0*17 

0? 

2.0*  *7 

04 

6.  <657 

C4 

SI 

67  1/2 

2.9667 

01 

1.1197 

06 

1 .6627 

01 

8.2927 

01 

2.  1 6 lr 

01 

2. >287 

04 

1 . 7261 

04 

I.SR^f 

0 1 

4.514F 

0! 

l . 1 Uf 

O' 

2. l?Cr 

c? 

1 

6*15/2 

1.6687 

06 

1.0617 

06 

1.  >6*7 

06 

6.2267 

01 

1.1167 

04 

l.PCSt 

04 

4 . 096 » 

04 

4.5017 

04 

4.  j<  ir 

C2 

2.5(  If 

«.  * 

2.4117 

r 4 

10 

6H11/2 

1.01  17 

06 

1.0677 

06 

7.2117 

01 

1.66  77 

06 

1.9197 

02 

1.0647 

02 

6.  75  7 C 

ol 

4. 07M7 

04 

S*  4 7 lf 

01 

1 . 5 5 1 F 

O' 

1 . ;917 

C 3 

16 

6H11/2 

1.1677 

06 

2.5077 

06 

1.2687 

02 

6.  7777 

06 

1.6587 

01 

1.0507 

04 

2 • 4 1 0 1 

01 

1 .069f 

05 

7.  1 7 77 

02 

H .0*  07 

O' 

4 . 3 1 7C 

04 

22 

67*  9/2 

1.61  >7 

02 

*.6027 

01 

6. *667 

02 

1.7517 

06 

2.0097 

06 

1 • • >57 

04 

7.  1611 

04 

5.8017 

13 

3.  12P* 

-0* 

6.1C  07 

02 

* • 2 5 If 

01 

SS 

67  9/2 

1 

1.1027 

01 

9.6167 

02 

2.1*57 

02 

2.6167 

0> 

7.6  96  7 - 

• 06 

1.  ic>r 

04 

4.420F 

c? 

l . 1 70* 

Cl 

1.  1 727 

cr 

6.4  .°f 

< . 

5. 2U7 

Cl 

26 

67U/2 

1.12C7 

0 1 

2 .989F 

Cl 

1 .1 117 

C 5 

2.C617 

06 

'•22  1* 

01 

7.5*07 

01 

•#.  1*87 

oi 

*.2557 

04 

2.  *297 

CO 

1.1  > n 

’j  4 

4. ,677 

c? 

36 

67-  7/2 

6.6077 

01 

1 .2787 

06 

6.6657 

01 

6.6627 

01 

I. 1597 

Ol 

4.9  7®*' 

01 

2. S15t 

01 

0. 7117 

Oi 

1.5 #4 r 

02 

/.i  Cf 

02 

1.-217 

0 3 

18 

67  9/2 

6.79  17 

06 

S .0507 

01 

S . 9 797 

06 

6. 1667 

02 

6. 7 1 6f 

Cl 

i.®cir 

04 

4.40rtF 

o * 

2.# ICE 

01 

l . ’26F 

02 

*.?  /IE 

02 

4.  JS5F 

C 3 

4 8 

67  7/2 

7.9727 

02 

1.5767 

06 

1.9  7 77 

06 

2.06  07 

01 

1.66  77 

04 

1 . 1 **4  c 

°2 

1. 741 7 

r i 

1.6127 

01 

6.4907 

02 

3.512' 

c ; 

1 .-27c 

C 3 

66 

6H  S/2 

1.1017 

01 

S . 7507 

01 

0.6H17 

02 

1.6  197 

01 

7. 79*7 

31 

0.10*7 

)? 

5. *177 

01 

4./4v7 

02 

4.0707 

CO 

/.«  ‘ 57 

02 

9.51CE 

C 3 

SO 

67  S/2 

6.30  17 

06 

1 .6607 

OS 

2.8016 

V 

1 .9C87 

Ol 

3.6527 

02 

*.4*  /r 

01 

1 .40/7 

04 

6. 1167 

01 

2.6907 

01 

3.1  32C 

0 5 

2.66  97 

02 

s 

6*15/2 

2.62  17 

02 

1 .708t 

06 

1 . 1 C 17 

03 

2.860f 

06 

1.0*57 

04 

1 .9<*1F 

0 1 

9 . * * l 7 

01 

1.10*7 

0* 

l .f  '?r- 

02 

1 . 7 1 IE 

c * 

t.P  737 

03 

is 

67*11/2 

6.6117 

01 

1.67S7 

01 

l.  70  7C 

01 

2.5257 

06 

I.M617 

02 

2.4 ?2? 

01 

l.M/77 

f * 

1.1 797 

C 4 

2. 1 90 1 

Cl 

3 • 12 

f » 

2.  /C3E 

C? 

1 

67*  IS/  2 

11 

6M  7/2 
7.1977  01 

66 

67  7/2 
6.6117  02 

62 

6m  S/2 
1.16  77  01 

51 

67  5/2 
1.9867  01 

51 

tf  1/2 
2.9H6F  01 

1 

*»-  l >/? 
1.6567  04 

10 

6H| 1/2 
1.0117  05 

18 

67-11/2 
3.1977  J4 

22 

61*  9/2 
3.61*7  02 

5> 

4F  >/. 
4.1027 

? 3 
• 3 

29 

of  1 1 /2 

l.l/CF  t 3 

l 1 

67-11/2 

2.6667 

01 

S .7257 

01 

l . 1567 

C! 

2.6237 

01 

1.1197 

C4 

I.C417 

r 4 

l .0871 

l 4 

2.*0  7£ 

>4 

S.*)29 

01 

# . 6 7 

2.  *097 

M 

20 

67-11/2 

9.0607 

02 

2 .A  767 

06 

1 .2107 

01 

6.6627 

01 

1.6627 

03 

1.94*7 

04 

7.2117 

Cl 

l .2407 

J? 

* • 5*4  c 

02 

/.l  57 

•'2 

1.1  lit 

CS 

11 

6711/2 

1.6927 

01 

1.0067 

06 

1.1156 

06 

J.2H7 

00 

6.2927 

01 

4 . 

01 

1 . A*/# 

"4 

6.7  7/7 

04 

l . 7517 

04 

2. A *6f 

r 2 

2.  v?  If 

C 4 

7 

6HIS/2 

6. 71*7 

01 

6.89SC 

01 

6.0296 

01 

6.6167 

06 

2.1617 

01 

1. 11*7 

04 

i.  >m 

02 

1.657.7 

01 

2 . OC  9c 

04 

/ • 4 .tE- 

-C  4 

3.4  217 

Cl 

12 

67-11/2 

2.  7007 

06 

1.0617 

06 

1.1716 

CC 

6.8127 

06 

2.5207 

f A 

1 .»CSF 

04 

1.0*47 

02 

1.0507 

C4 

3.5557 

04 

i • 1 JSC 

04 

7.5687 

C 3 

16 

67111/2 

6.9687 

01 

1.5707 

01 

1.7087 

Cl 

1.5677 

06 

1.7267 

0* 

4 . OS*F 

04 

6. 7577 

01 

2.91R7 

01 

7.1637 

04 

4.* /C7 

». 

9. 10  HE 

01 

28 

6711/2 

2.26*7 

01 

l .6667 

03 

1.2  SOt 

3 3 

1.69*7 

01 

9. *08f 

01 

4 . SC  It 

04 

4. I/SC 

04 

1.3697 

J> 

S.t*01r 

01 

1 . 1 »CF 

f.  » 

0.2:57 

04 

S 7 

67  9/2 

S 

7.1627 

01 

1.2S97 

01 

2.8897 

02 

6.8117 

02 

6.5167 

01 

4. >21* 

02 

5 . 4 7 i t 

0| 

7.  1 7 7* 

Ct 

1.  12  67- 

■C4 

1.1  7*7 

2. >29E 

cc 

2 S 

67U/2 

1.6697 

0 1 

1.1617 

C6 

6.51  1C 

C 2 

2.8667 

06 

1.1197 

01 

2.SC17 

01 

1.5517 

ol 

8.0177 

03 

6.  1607 

02 

..4  .-*£ 

1 

1 .1517 

T4 

60 

67  9/2 

S.0027 

01 

2.0967 

01 

5.1607 

03 

6.98S7 

06 

2.1207 

02 

2.4  117 

04 

1.0917 

03 

4 • 3177 

C* 

0.25  17 

03 

>.2317 

Cl 

4.467C 

02 

1) 

6H  7/2 

1.2627- 

1 J 

1 .5217 

01 

1.6616 

06 

1.01*7 

05 

2.6617 

04 

1. 7!>f 

0 1 

1. 5 71  f 

r* 

1.6217 

or 

4.2417 

01 

4.42PF 

Oi 

5.  c/ 1 77 

C2 

66 

67  7/2 

1.62  17 

01 

6. 8857-16 

1.1657 

01 

1.670C 

02 

1.06  87 

02 

3.9727 

03 

2.0487 

( 1 

1 .0227 

C 4 

4.2O0C 

04 

2.9  /S7 
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1.0687 

C2 

8 . * 1 )E 

04 

6.0217 

02 

1.1627- 

1 1 
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1 .6657 

06 

l.  1927 

06 

7. 1 787 

01 

7.7107 

01 
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TABLE  LIV.  SQUARED-MATRIX  ELEMENTS  PROPORTIONAL  TO  TRANSITION  PROBABILITIES  FOR 
Dy3+  IN  YTTRIUM  ALUMINUM  GARNET  (Cont'd) 
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TABLE  LV.  SQUARED-MATRIX  ELEMENTS  PROPORTIONAL  TO  TRANSITION  PROBABILITIES  FOR 
Oy3+  IN  YTTRIUM  ALUMINUM  GARNET 
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1.88  76 

02 

1.286* 

01 

9.3  3 IF 

02 

60 

6 F 7/2 

1.122c 

02 
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S.616F 

01 

e.iccc 

0? 

l . 8 1 IF 

01 

2 . HS5  r 

<>6 

1.2916 

02 

1.8866 

0? 

1 . 1C  7k 

06 

6 . 8 9 7 1 

03 
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l.d07k 

02 

5. 7 >21 

01 

1.166c 

l>6 
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9.0196 

02 

2.2196 

04 

0.59Ot 

02 

4*11/2 

2.4*4/ 

-11 

2.92*6 

01 

5.1 526 

01 

5.4C7F 

02 

7.252*1 

01 

1.1696 

97 

l.in*t 

01 

1.33C6 

01 

4*  9/2 

2.924F 

01 

2.11*6-11 

1.41C6 

01 

1,0046 

01 

2.C4C6 

r.4 

1.4  7CT 

04 

3. 45  > t 

01 

6.  9636 

04 

4F  9/2 

1 

5.1526 

01 

1 .4106 

01 

2.1926- 

1 1 

4 . 0C*6 

01 

1 .0056 

01 

1.2*56 

90 

0.4176 

07 

2.7346 

02 

4/11/2 

5.40  26 

02 

1 .80*C 

01 

6 .0086 

91 

2.1096-11 

1.1246 

04 

1.2516 

9) 

0.5996 

03 

1.9076 

04 

4F  9/2 

2.2526 

Ul 

2.0606 

04 

1.1056 

01 

1.1246 

04 

1.7166- 

11 

1.4616 

04 

1.518k 

Cl 

1.6006 

04 

4F  9/2 

1.1496 

02 

1.4  706 

0* 

1.2*56 

OC 

1.2516 

Cl 

1.4416 

94 

4. 2 116-1 2 

3.2126 

04 

4.42*6 

04 

4 F 2/2 

1.10*6 

v>! 

1.4596 

01 

*.4126 

02 

4.5596 

01 

1.51*6 

Cl 

3.717F 

04 

1.12*6 

-15 

1.0746 

02 

4*15/2 

1 . 1 1C  C 

01 

6.4416 

0* 

2.7146 

02 

1 . 9C7F 

0* 

1 .604F 

04 

4.4266 

04 

1.074k 

02 

1.2496 

-14 

TABLE  LVII.  SQUARED-MATRIX  ELEM/NTS  PROPORTIONAL  TO  TRANSITION  PROBABILITIES  FOR 
Dy3+  IN  YTTRIUM  ALUMINUM  GARNET 


»|  TNR'ftlTIGft  PMOPAAIL  IT  l/S  UHUtiY  2*U  • -1  4*C  2*L  ■ 1 

2 11  21  2*  58 

6H| 3/2  6M11/2  6*11/2  6FII/2  4f  9/?  1 

1 6*15/2  t.ttVf  04  1.420/  0%  4.271/  01  1.269/  05  5.602/  01 

1C 

6H  9/2 
2.671/  01 

34 

6/  9/2 
2.701/  02 

6 

66,15/2 
2.7111  OA 

14 

66*13/2 
1 • >18c  01 

17 

69*11/2 
1.10*/  01 

c 7 

til  9/2 
1.417/  04 

11 

67*11/2 

8.999/ 

0 1 

2.129/ 

01 

1.144/ 

02 

1.479/ 

04 

2.C0CZ 

02 

5. 1 ma/ 

0 1 

2.761/ 

01 

1.559C 

04 

2.215F 

02 

4.424 C 

03 

1.297? 

Cl 

20 

67*1  1/2 

9.3?6f 

01 

l .069/ 

OA 

4.222/ 

Cl 

1.141/ 

C*> 

1.161/-C1 

m . 7fcCZ 

02 

4.002/ 

G? 

5.515/ 

Cl 

1.2C5F 

Cl 

O • IF  1 / 

Cl 

M.c76/ 

01 

11 

6/11/2 

1-85  Si 

U2 

2.211/ 

04 

1.166C-01 

1.009/ 

C2 

1.6MAF 

01 

I.!/#/ 

OA 

2.  1026 

-01 

«.  71o/ 

01 

1.111/ 

04 

1.130/ 

0 1 

4.94  76 

01 

7 

57*15/2 

5.871/ 

06 

1.005/ 

05 

5.590/ 

01 

1.916/ 

Cl 

1.446/ 

01 

1.2  94# 

01 

1.551 r 

OA 

1.72  7/ 

04 

7.46  7/ 

01 

8.445/ 

02 

8.614/ 

Cl 

12 

67*11/2 

1.975/ 

01 

1.087/ 

02 

2.740/ 

01 

1. I20f 

04 

4.641/ 

Cl 

1.444/ 

Cl 

6. 165 F 

02 

1.281/ 

01 

6.200/ 

02 

7.1C5Z 

01 

1.731/ 

C4 

1* 

67*11/2 

6.998/ 

OA 

1.776/ 

01 

2.049/ 

01 

1.621/ 

OA 

5.087/- 

Cl 

6.1(6/ 

c? 

7.606/ 

C? 

2.245/ 

LA 

1.271/ 

01 

1-759/ 

04 

6./54F 

03 

28 

6FU/2 

1.  >81/ 

06 

7.741/ 

02 

1.217/ 

01 

1.115/ 

OA 

(.5966 

02 

6.494/ 

02 

4.271/ 

01 

5.481/ 

01 

1.115/ 

04 

1.542/ 

02 

1.644/ 

04 

57 

A*  9/2 

I 

1 • A26t 

02 

2.166/ 

01 

6.962/-C2 

1.827/ 

01 

6.624* 

0? 

1.112/ 

02 

1.601/ 

01 

2.  38HI  • 

-01 

2.829F 

01 

7.01 9/ 

01 

9.3C9C 

Cl 

25 

6F  1 1/2 

1.592/ 

06 

1.266/ 

06 

1.465/ 

04 

1.450/ 

04 

9.014C 

0? 

2.570/ 

OA 

6.282/ 

OA 

1 .066/ 

OA 

1.895/ 

04 

4.110/ 

Cl 

l.*  16/ 

C4 

AO 

6 f 9/2 

6.968/ 

Cl 

1.717/ 

04 

4.U18Z 

01 

1.481/ 

02 

5.45  7/ 

Cl 

8.9C4C 

01 

9.544/ 

01 

1.274/ 

01 

6.581/ 

02 

2.972? 

04 

6.826F 

C2 

11 

67*  7/2 

2.261/ 

02 

3.272/ 

02 

1.659/ 

Cl 

1.744/ 

OC 

9.152/ 

00 

5. 150/ 

02 

7.411/ 

-01 

1.483/ 

02 

1.864/ 

04 

7.5  75k 

04 

5.222/ 

Cl 

AA 

6 F 7/2 

6.51  9€ 

G 1 

6.111/ 

02 

5.347/ 

01 

1.695/ 

04 

9.021/ 

02 

2.67>F 

01 

9.091/ 

03 

4.5lCr 

01 

7. BA( F 

04 

6. 3 * >F 

03 

1.1  43F 

04 

A2 

67*  5/2 

1.561/ 

02 

5.611/ 

01 

7.120/ 

0’ 

1.118/ 

01 

7.2 12/ 

Cl 

2.277F 

OA 

1.441/ 

01 

6.7C2Z 

03 

1.  74  1/ 

01 

2.2/4/ 

01 

4.  13?F 

C4 

51 

6 f 5/2 

1.800/ 

02 

1.076/ 

04 

1.115/ 

01 

7 • 6 7 IF 

01 

4.1 74/ 

01 

M. 'oAF 

01 

2.247/ 

04 

6.S7CF 

04 

1.611/ 

04 

2.3  5*./ 

OA 

l.tfl*/ 

Cl 

51 

6/  1/2 

1.146/ 

02 

1.065/ 

06 

2.116/ 

02 

A. 16CZ 

01 

9.445/- 

•Cl 

2.211/ 

01 

9. 778  / 

Cl 

A .2521 

01 

1. J1CC 

04 

1 .8AM6 

OA 

1.  >9  If 

04 

1 

67*15/2 

5.  08  »/ 

CA 

2.002/ 

OA 

8.7C6Z 

Of 

2.29*/ 

04 

9 .A  70/ 

C 2 

1.2477 

OA 

1.073/ 

05 

7.677/ 

Cl 

9.622/ 

OA 

3. 1 >6/ 

03 

1.  *fcFF 

C4 

10 

67*1 1/2 

A. 66  1/ 

01 

2.592/ 

Cl 

7.  157/ 

CA 

1 . 160F 

04 

4.515/ 

01 

l • A l 5/ 

CA 

5. 926  C 

C4 

5.291/ 

OA 

6. 531/ 

01 

5 . 9 lL  f 

OA 

2.104Z 

C 3 

18 

67*11/2 

9.691/ 

Cl 

1.526/ 

06 

2.761/ 

01 

l.  751/ 

04 

l.2«4€ 

C! 

9.469/ 

OA 

4 • 524  f 

04 

1.  326/ 

01 

2.M52/ 

04 

8.111/ 

U 2 

1.505/ 

04 

22 

67*  9/2 

5.10  7/ 

01 

1.956/ 

04 

7. 440/ 

02 

1.514/ 

04 

1.024/ 

02 

1.046f 

01 

7. IfcFt 

Cl 

1 .coif 

04 

4.1116 

04 

6.022/ 

0 } 

4.1 76F 

04 

55 

A f 9/2 

1 

1.782/ 

C i 

5.662/ 

n j 

7.116/ 

OC 

1 . 146r 

02 

l.24*F 

05 

2.551/ 

•17 

?.#m 

02 

>. #91/ 

0? 

1 . 32  7/ 

Cl 

2.4a  7/ 

02 

2.476/ 

C! 

29 

6/11/2 

1.  95  2/ 

OA 

6. Mil/ 

02 

9.9C9Z 

02 

2.417F 

01 

2.4467- 

•C  2 

1.2 AA  f 

01 

2. 1521 

1.4 

1.  1371 

0 1 

4./95F 

03 

1.  7 34  Z 

CA 

1 . i 2 7/ 

04 

16 

67*  7/2 

1.211/ 

Jl 

1.607/ 

06 

1.614/ 

04 

1.  >46/ 

02 

l.6>7/ 

01 

A.46PF 

02 

1.287/ 

C5 

A.A*2Z 

w) 

1.2*61 

03 

A . 6 

Cl 

2.21IF 

04 

IS 

6/  9/2 

6.2  79/ 

OA 

1.666/ 

04 

1.125/ 

0? 

l .S!6t 

04 

5. 72  1C 

02 

*.279/ 

OA 

2.2  111 

02 

A. >99/ 

OA 

7 . 99  If 

02 

8 .5*-  1/ 

03 

6.621F-03 

A8 

6 7 7/2 

6.720/ 

0 i 

4.751/ 

02 

2.456/ 

03 

1. 194/ 

01 

4. 114/ 

C2 

A. 2 346 

01 

7.070/ 

G 3 

M.OAlf 

OA 

1.061/ 

C? 

3.4.2/ 

Cl 

3. >45/ 

Cl 

AA 

67*  5/2 

1.569/ 

01 

9.612/ 

02 

1.9(6/ 

01 

1.  7C2F 

01 

1.159/ 

C 2 

*.2l(F 

07 

2.962/ 

04 

1 . 102/ 

C4 

2.227F 

01 

1.45CC 

OA 

A . 3 a ff 

Cl 

50 

6F  5/2 

l.  >6  3/ 

OA 

2.4M5F 

04 

2.411/ 

C4 

1.1/7/ 

01 

1.1476 

o? 

’.All* 

<JA 

4 . 9 1 A 6 

01 

2.962/ 

33 

l.?946 

05 

l .997/ 

OA 

1.  563/ 

C4 

5 

67*15/2 

1.08  9/ 

06 

A. 576/ 

OA 

4.06  It 

C4 

4.94  76 

04 

2. >866 

Cl 

1 .C99/ 

OA 

6.919/ 

r*A 

2.7  7// 

00 

9.6641 

OA 

1.27  a/ 

CA 

2.  A 1 tr 

C4 

15 

66  11/2 

5.9  79/ 

01 

2.611/ 

CA 

4.704F 

C 4 

1 .261* 

OA 

1.619/ 

02 

**.9  77/ 

0} 

1.041/ 

34 

A.AA?/ 

02 

7.401/ 

Cl 

1.964/ 

CC 

l.v/3/ 

C4 

1 

67*15/2 

59 

Af  1/2  1 
6.31  1C  00 

26 

6/11/2 
1.508/  0) 

15 

6/  9/2 
2.1  76t  01 

41 

6M  7/2 
1.4C2Z  Cl 

4* 

6F  7/7 
6.83  1= 

04 

A 1 

6M  5/7 
4.1C.M/  0) 

A*# 

6F  5/? 

6.  1141  00 

52 

fc*  1/2 
8.28-.Z  00 

5A 

6/  1/2 
4.04CZ-G1 

A 

66,13/2 
1.646F  OA 

# 

oi,ll/2 
2--64Z  C4 

1 1 

67*11/2 

1.14  1/ 

02 

2.172/ 

01 

9.684/ 

01 

1.224/ 

OA 

7.1(2/ 

01 

9. 1A5* 

0 i 

S.Oftlt 

01 

1.3911 

CA 

4.17CF 

C 3 

2.o;'t 

CA 

l . 3CCZ 

Cl 

20 

67*11/2 

3.370Z-01 

2.006/ 

01 

2.  #51/ 

01 

6.  716/ 

01 

1.459/ 

04 

3-621/ 

01 

2. >90/ 

01 

1. 756/ 

02 

1.625? 

03 

1.8  , .»/ 

CA 

2.'- 15/ 

OA 

11 

6/11/2 

1.A1AZ 

02 

5.142/ 

01 

1.114/ 

02 

7.261/- 

02 

(.175/ 

01 

2.6f*E 

OA 

7.256/ 

02 

3. 309c 

Oa 

6. #)?t 

02 

9.3 6 76 

02 

1.09  9/ 

OA 

f 

67*15/2 

2.977/ 

01 

1.198/ 

OA 

1 .09  7/ 

04 

5.454/ 

02 

1.915/ 

04 

2.  11  IF 

07 

5. ?4ir 

01 

1.  #6»Z 

04 

2.016/ 

01 

1.047/ 

03 

1 • - 1 *F 

OA 

12 

67*1  1/  2 

1.04  1/ 

01 

6.594/ 

01 

1.410/ 

01 

1.917/ 

01 

4. 766/ 

04 

l.CCJF-*-*! 

6.  164/ 

Cl 

i.  721/ 

04 

1.114/ 

04 

5.CF*/ 

03 

2.121/ 

C 3 

1* 

67*11/2 

2.919/ 

02 

2.990/ 

01 

7.290C 

C* 

1.92  7/ 

01 

4.111/ 

04 

9.0317 

01 

2.917/ 

04 

6.A82Z 

04 

1.051/ 

05 

2.6/Cf 

OA 

2. >19/ 

OA 

28 

Afll/2 

2.175/ 

00 

2.560/ 

04 

1.116/ 

OC 

1.175/ 

01 

1.925/ 

c? 

A.  164/ 

01 

4. 477/ 

03 

5.912/ 

01 

3.  >67/ 

03 

1.3-16 

OA 

2. 1 »36 

CA 

57 

A/  9/2 

1 

2.15  7/ 

0 J 

1.247/ 

01 

6.  #42/ 

02 

1 . 550/ 

01 

(.082/ 

02 

2.  1C  IF 

01 

1.021/ 

0? 

l.  >2  7/ 

01 

4. 3 l IF 

01 

7.226/ 

01 

1. >41? 

04 

25 

6/11/2 

1.82  7/ 

C2 

6.196/ 

OA 

4. 752/ 

C2 

7.426/ 

01 

1.941/ 

04 

■>.161/ 

OA 

1.089/ 

C A 

4.3A6Z 

01 

1.817/ 

C4 

8.32  7/ 

Cl 

2..  52F 

04 

60 

6/  9/2 

1.466/ 

01 

9.217/ 

01 

1 .402/ 

04 

1.092/ 

01 

4,5696. 

01 

A. 1A  7/ 

OA 

5.145/ 

OA 

6.6AuE 

01 

4.  169/ 

04 

2.243/ 

OA 

A.aaCF 

04 

11 

67*  7/2 

9. 16  7/ *02 

2.557/ 

02 

2.1  74/ 

04 

2.122/ 

04 

5.541/ 

01 

A. ICAt 

OA 

4. 117/ 

OA 

A. 984/ 

01 

1.816* 

04 

4.0*4/ 

OC 

4. 02  7F 

OA 

A6 

6/  7/2 

1.  #5  7/ 

02 

6.219/ 

01 

9.  779/ 

01 

1.211/ 

01 

6.267/ 

01 

2. 1 15F 

01 

1.505/ 

Cl 

1.311/ 

01 

7.171/ 

02 

1.064/ 

01 

3.>3!f 

C 3 

62 

67*  5/2 

7.661/ 

01 

6.761/ 

02 

6.495/ 

Cl 

4.124/ 

01 

(.0*4/ 

04 

5.49A/ 

\J  1 

1.  124/ 

CA 

A.15AF 

04 

1 .f 64/ 

Cl 

1.74*/ 

01 

7.  J4»F 

02 

51 

6/  5/2 

1.8/8/ 

02 

2.211/ 

01 

1 . *60/ 

■)« 

2.C45Z 

OA 

1.062/ 

01 

A. 91?/ 

94, 

1 .415/ 

01 

1.  752/ 

00 

?• 7 3 It 

"1 

2.ec(E 

01 

i.-ue 

01 

51 

6/  1/2 

2.94  7/ 

01 

7.856/ 

01 

1 . « 1 6/ 

C4 

1.269/ 

OA 

1.920/ 

01 

2.160/ 

OA 

8.540/ 

03 

>.267 c 

0? 

4.  1466 

03 

; .i^cf 

03 

1. j5ir 

CA 

% 

67*15/2 

1.147/ 

01 

4.159/ 

02 

4.652/ 

0? 

2.955/ 

01 

1.466/ 

04 

1.726/ 

01 

1.210/ 

OA 

1 .086/ 

0? 

1 • 4 > 7/ 

CO 

>.516/ 

CA 

7 

Cl 

10 

67*  1 1/  2 

5.678/ 

01 

1.118/ 

OA 

1.795/ 

CA 

7.514/ 

01 

2#4G4C 

04 

A.A59F 

02 

1.212/ 

09 

7.5#?/- 

■02 

1.65  9/ 

04 

5.4**9E 

01 

2.S28F 

02 

18 

67*11/2 

7.6/1/ 

02 

6.672/ 

01 

8.416/ 

04 

2.441/ 

04 

1.761/ 

02 

2.959/ 

OA 

7.A04Z 

OA 

6.916/ 

0? 

1.41  ?F 

01 

l . 62*Z 

OA 

4.1 32/ 

01 

22 

67-  9/2 

9.610/ 

00 

1.710/ 

02 

5.288C 

04 

2.155/ 

OA 

5.281/ 

01 

1.216/ 

02 

2.  I0?c 

OA 

1.101/ 

0> 

1.  7 A #/ 

04 

1 .2  / **? 

01 

1.  797.F 

05 

55 

A/  9/2 

1 

8.151/ 

01 

1.971/ 

02 

1.9  76/ 

C? 

2.912/ 

02 

1 • 782/ 

C? 

2.1*6/ 

02 

1.511/ 

01 

4.171/ 

01 

1.064/ 

C*2 

4.272/ 

Cl 

4 . »»4  5? 

Cl 

29 

6/11/2 

1.116/ 

01 

8.142/ 

02 

1.625/ 

04 

7.474/ 

01 

1.837/ 

04 

A • 2 14  / 

OA 

7.771C 

01 

2.1 83/ 

01 

*..l  17/ 

04 

2.115? 

OA 

2. 7156 

OA 

16 

67*  7/2 

1.016/ 

01 

2.945/ 

06 

1.194/ 

04 

1.9(1/ 

01 

8.240/ 

01 

1 .CA5/ 

04 

2.616/ 

04 

1.922/ 

04 

5.959/ 

01 

8.196/ 

02 

6. >74F 

01 

18 

6/  9/2 

1.956/ 

02 

7.409/ 

01 

5.912/ 

01 

2.471/ 

01 

6.  75  7/ 

01 

2. 819/ 

04 

1.055/ 

04 

3.064/ 

01 

1. 119C 

01 

1.139/ 

02 

1.2 19/ 

Cl 

48 

6/  7/2 

2.106/ 

01 

1.959/ 

02 

1.086/ 

04 

6.415/ 

02 

2.0T5C 

01 

1.022/ 

05 

1.826/ 

02 

1.211/ 

01 

T.hmQZ 

01 

2.?a»C 

04 

5.  *21/ 

01 

AA 

67*  5/2 

9.58  // 

02 

4.544/ 

02 

1.874/ 

C4 

4.946/ 

01 

1.  797F 

04 

A.1AAF 

01 

9.  106/ 

OA 

5.765/ 

01 

Ck.MAo/ 

01 

7.M7?/ 

01 

2.-*A5f 

01 

50 

6/  5/2 

6.0  ICC 

02 

1.449/ 

02 

4.711/ 

01 

5.293/ 

02 

5.15CZ 

02 

9. 49*f 

0 1 

2.0226 

03 

8 • 1 >8/ 

01 

2. 0>1/ 

01 

2.169/ 

04 

I.4M5F 

OA 

5 

67*15/2 

1.106/ 

02 

8.018/ 

04 

4.613/ 

03 

1.928/ 

04 

4.911/ 

01 

1.116/ 

07 

6. 714/ 

01 

fc.fl/C 

00 

1-0*5? 

01 

1.8? 2/ 

01 

>. >4?/ 

04 

19 

67*1 1/2 

4.244/ 

02 

5.564/ 

C4 

2.765C 

C2 

1.018/ 

01 

2.200/ 

C2 

1.655/ 

02 

1.291/ 

C 2 

2.071/ 

01 

1.14  9/ 

01 

!•*#*»  1 F 

02 

7.919/ 

01 

I 
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TABLE  IVII.  SQUARE D-MATRIX  ELEMENTS  PROPORTIONAL  TO  TRANSITION  PROBABILITIES  FOR 
Oy3+  IN  YTTRIUM  ALUMINUM  GARNET  (Cont'd) 


»|  lUilSITIOR  RROPARIl  IlltS  IfVtftf*  2*U  • •)  UC  2*L 


I 63-15/? 

1)  6813/2 
20  6HII/2 

11  6F11/2 
7 6M15/2 

12  6811/2 
16  68l|/? 

28  6F11/2 

57  4F  9/2  3 
25  6 F 1 1 / 2 
60  6*  9/2 
13  68  7/2 

66  6 F ft? 

62  68  5/2 
51  6F  5/2 
51  6 F 1/2 
* 6H15/2 
10  67*11/2 
16  6811/2 
22  68  9/2 
55  6 F 9/2  3 

29  6FU/2 
It  6 M 7/2 
38  6 F 9/2 
68  6 F 7/2 
66  67*  5/2 
50  6 F 5/2 

5 67*16/2 
15  67*11/2 


19 

6N1 1/2 
7.912f  00 
5,  7 1 IF  02 
1.2106  02 
2.676*  06 
1.101F  03 
1.196*  05 
1.196*  06 
2.000*  06 
2.53/*  02 
1.271*  06 
1.076*  03 
7.667*  06 
6.656*  03 
6.915*  C 6 
2.160*  06 
6.661*  06 
6.976*  02 
1.666*  01 
1.697*  02 
1.601*  C 6 
1 • 926* - 0 1 
6.655*  01 
1.616*  02 
6.860*  01 
1.281*  06 
1.612*  01 
3.166*  01 
1.  962*  02 
1.685F  02 


?! 

6M  9/2 

2.679*  C6 
1.7611  06 
1.020*  06 
6.116*  01 
5.768*  06 
2.096*  Cl 
2.162*  06 
2.066*  06 
2.126*  01 
1.601*  C6 
9.182*  01 
1.969*  06 

H. 582C  01 
*.62V  * 06 

9.697*  01 

I . 6 !6f  02 
1.916*  06 
1.960*  06 
6.6166  01 
1.657*  01 
2.656*  C2 
1.656*  C6 
1.C90*  06 
1.595*  C6 
8.786*  01 
6.6676  CO 
6.22Mt  03 
7.667*  01 
1.526*  C6 


56 

6*  9/2  3 
1.1016  02 
1.129*  Cl 
1.55  2* - 01 
1.668*  02 
1.080F  01 
1.211*  02 
1.516*  01 
1.1/66  Cl 
1.6l?€  03 
6.066*  C 2 
7.266*  02 
7.7166  01 
6.610*  02 
1.0726  0* 
6.4166  01 
2.8026  OC 
1.516*  C 3 
9.2956  01 
2.7016  02 
3.686*  Cl 
1.6966  C6 
9.6266-01 
1.262*  02 
9.2eiE  01 
9.  -*026  01 
7. 6* *6  Cl 
1.668*  01 
1.059*  01 
1.6276  CC 


12 

6*11/2 

6. C81*  0? 
2.*66*  01 
1.671*  00 
1.029*  01 
9.117*  02 
1.581*  Cl 
7.911*  01 
9.166*  Cl 
6.I21E  01 
6.62  9*  01 
6.851*  01 
8.557*  Cl 
1.966*  Cl 
1.1106  06 
1.6786  03 
6.8956  00 
1.C98E  01 
1.6116  06 

9.6  17*  Cl 
1.1286  C6 
1./96*  02 

H. 119*  03 
9.622*  03 
3.1*1*  06 

I. 1/6*  06 
5,288*  03 
8.1 66*  Cl 
1.813*  03 

7. «»4C*  01 


17 

e*  9/2 

4.I67F  03 
1.279F  Cl 
1.996*  06 
1.641*  03 
1.886*  04 
2 • 410*  01 
1.183*  04 
6.696*  01 
7.177*  02 
7. 972*  02 
8.959*  04 
1.14  7*  04 
4.  1 736  C 2 
3.229F  03 
2.2286  06 
1.810*  0? 
8.4466  C4 
*•969*  02 
4.242*  03 
5.231*  C3 
3.834*  02 
1.471*  04 
6.652*  03 
6.091*  01 
5.5?Cf  f'? 
9. 875*  Cl 
1.396'  04 
4.097*  C2 
1.967F  01 


33 

6*  3/2 
1.  7 37*  02 

9.6  78*  02 
1.786*  04 
1.247*  01 
7.877*  04 
2.676*  Cl 
1.7*6*  04 
9.668*  0 3 
4.434*  02 
1.449*  04 
9. 2216  03 
1.6C9C  04 
1.2426  C4 
P.*tlf  04 
i.P 26*  03 
1.846*  01 
1.147*  04 
5. 577*  01 
l.5M?€  T4 
?.870f  01 
5.3/1*  02 
3.120*  04 
1.7236  01 
6.45***  07 
1.1016  04 
1.411*  04 
2 . C 5 2 6 0 3 
5.9*6*  04 
1.717*  01 


6*  7/2 
6.  176*  04 
8.212*  04 
9.7061  03 
1.401k  04 
7.056*  01 
1.1  IRC  01 
6. 8606  01 
9.722*  01 
1.0C1C  12 
2.520*  04 
1.0211  04 
7.623*  04 
6.9781  Ll 
1.007L  02 
1.9221  04 
7.787*  0? 
6.628 F 01 
7.146*  04 
1.131*  04 
P.4  72*  01 
1.8956  C 2 
1.0676  01 
1.5981  07 
5.  120 * 6 1 
1.720*.  02 
1.500k  04 
1.M44!  01 
I.lVU  63 
1.893*  07 


8 

61-15/2 
l./bOl  03 

6.6  976  01 
2.0466  01 
2.0946  04 
7.311*  01 
1 • 883*  01 
7.05P*  02 
7.217*  04 
1.5116  01 
1.570*  01 
9. 118k  00 

7.  7716  0? 
4.olC*  01 
6.5976  01 
9.ot)l  6 02 
1.2346  02 
1 • 8 90*  (2 
9.102*  01 
7.  746*  00 
9.1456  03 
1.779F  Oo 
5.6126  02 
3.072  6 01 
4.1766  01 
1.1166  02 
1.7466-3? 
1.067*  01 
1.522*  01 
/. 7116-01 


TABLE  LVIII. 


ENERGY  LEVELS  AND  CRYSTAL  FIELD  PARAMETERS  FOR  Ho3+  IN  YTTRIUM 
ALUMINUM  GARNET”2 


HO 

IN 

TAG • SrcOTHEO 

BKN. 

AUGUST  30. 

1975. 

IMIT. 

BKX  ANO  CENTROIDS. 

0 • 0.000 

941. 

000  » 820 

104. 

000  * B22 

-282.000  • 840 

-1126. 

000  - 860 

-349. 

000  • B62 

C.COO  • 862 

51 

8 

169.6 

-874. 

000  • B44 

0.000  • 844 

51 

7 

5219.5  -369. 

000  • 866 

0.000  • 866 

51 

6 

8 7 17.6 

51 

S 

112  74.7 

51 

4 

133  33.4 

F»6F 

ION 

PCT  PURE  2NU  THEO. ENERGY  EXP. ENERGY 

i 

51 

8 

99.9 

2 

-141.5 

0.0 

2 

51 

8 

99.9 

2 

-138.9 

0.0 

3 

51 

8 

100. 0 

0 

-87.3 

0.0 

4 

51 

8 

100.0 

0 

-78.4 

0.0 

5 

51 

8 

100.0 

0 

0.2 

0.0 

6 

51 

8 

100.0 

2 

2.4 

0.0 

T 

51 

8 

100.0 

2 

2.4 

0.0 

8 

51 

8 

100.0 

0 

15.3 

0.0 

9 

51 

8 

99.6 

2 

263.4 

0.0 

10 

51 

8 

99.7 

2 

293.8 

0.0 

n 

51 

8 

99.8 

0 

337.3 

0.0 

12 

51 

8 

99.8 

0 

339.3 

0.0 

13 

51 

8 

99.7 

0 

369.7 

0.0 

14 

51 

8 

99.8 

2 

385.1 

0.0 

15 

51 

8 

99.8 

2 

386.2 

0.0 

16 

51 

8 

99.7 

0 

386.8 

0.0 

IT 

51 

8 

99.8 

0 

391.2 

o.c 

18 

51 

7 

99.6 

2 

5110.4 

0.0 

19 

51 

7 

99.7 

2 

5111.7 

0.0 

20 

51 

7 

99.7 

0 

5113.9 

0.0 

21 

51 

7 

99.6 

0 

5121.5 

0.0 

22 

51 

7 

99.7 

0 

5168.4 

0.0 

23 

51 

7 

99.7 

2 

5186.7 

0.0 

24 

51 

7 

99.7 

2 

5189.3 

0.0 

25 

51 

7 

99.7 

0 

5208.9 

0.0 

26 

51 

7 

99.5 

2 

5234.3 

0.0 

2T 

51 

7 

99,4 

0 

5252.2 

0.0 

28 

51 

7 

99.4 

2 

5270.4 

0.0 

29 

51 

7 

99.4 

0 

5272.6 

0.0 

30 

51 

7 

99.5 

2 

5288. 7 

0.0 

31 

51 

7 

99.5 

0 

5355.0 

0.0 

32 

51 

7 

99.6 

2 

5355.9 

0.0 

33 

51 

6 

99.6 

0 

8633.1 

0.0 

34 

51 

6 

99.2 

2 

8642.  3 

0.0 

35 

51 

6 

99.3 

0 

8646.9 

0.0 

36 

51 

6 

99.4 

2 

8649.0 

0.0 

37 

51 

6 

99.0 

0 

8653.3 

0.0 

36 

51 

6 

99.2 

0 

8654.4 

0.0 

39 

51 

6 

99.5 

2 

8694.0 

0.0 

40 

51 

6 

99.1 

0 

8734.5 

0.0 

41 

51 

6 

98.9 

2 

• 749.7 

0.0 

42 

51 

6 

99.3 

0 

8761.3 

0.0 

43 

51 

6 

99.3 

2 

8765.8 

0.0 

44 

51 

6 

99.4 

0 

8848.2 

0.0 

45 

51 

6 

99.5 

2 

8661.4 

0.0 

46 

51 

5 

99.4 

2 

11210.1 

0.0 

47 

31 

S 

99.0 

2 

11216.1 

0.0 

aThe  B,  are  from  table  V. 
km 


-1559.000 

522.000 


B 52 
864 


0.000  • 842 
0.000  • 664 


TABLE  LV III.  ENERGY  LEVELS  AND  CRYSTAL  FIELD  PARAMETERS  FOR  Ho3+  IN  YTTRIUM 
ALUMINUM  GARNET3  (Cont'd) 


FREE 

ION 

PCI  PURE  ?*U 

1MEO. 

ENERGY  EXP. 

ENERGY 

48  81 

5 

99.? 

0 

11229.8 

0.0 

49  91 

5 

98.4 

2 

11280.  1 

0.0 

40  81 

5 

98.8 

0 

11282.2 

0.0 

91  91 

5 

9 7.1 

2 

11247.4 

0.0 

82  41 

5 

98.7 

2 

11274.4 

0.0 

48  91 

5 

98.1 

0 

11288.8 

0.0 

94  41 

5 

98.4 

0 

11816.7 

o.c 

44  91 

* 

98.5 

2 

11882.2 

0.0 

46  41 

* 

98.8 

0 

1 1887.1 

0.0 

47  91 

4 

99.1 

2 

18149.7 

0.0 

48  41 

4 

99.5 

0 

18248.8 

0.0 

49  41 

4 

99.0 

0 

18242.0 

0.0 

60  91 

4 

90.7 

2 

18248.9 

0.0 

61  91 

4 

99.5 

0 

18269.2 

0.0 

62  91 

4 

97.7 

2 

18401.6 

0.0 

68  91 

4 

98.2 

0 

18464.4 

0.0 

64  91 

4 

98.1 

2 

18404.7 

0.0 

69  91 

4 

99.9 

0 

18698.8 

0.0 

ct 

The  B,  are  from  table  V. 
km 


TABLE  LIX.  ENERGY  LEVELS  AND  CRYSTAL  FIELD  PARAMETERS  FOR  Ho3+  IN  YTTRIUM 
ALUMINUM  GARNET,  ASSUMING  D2d  SYMMETRY-3 


HO  IS  020  APPROX.  CF  TAG.  COMPARE  •.  It  H SMCOTHfO  0*2  CALCULATIONS, 

isir.  mm  aso  ctsrujios.  o • -o.oc.) 

-148.000  • 020  -2252.000  » -IaO  7 74. OCO  • BAA  594.000  • B60  995.000  * B6A 


M 

8 

138.0 

SI 

7 

5201.0 

o.coo 

• 964 

SI 

6 

8700. D 

SI 

S 

l 1256.0 

SI 

<* 

1331). 0 

5F 

s 

15501.0 

ss 

2 

18439.0 

S f 

4 

18)67.0 

S f 

3 

20616.0 

5f 

2 

21098.0 

FREE 

ION 

PCT  PVJKfc  2 MU 

f HEQ  • 

ENtRGT  EXP. 

EScRGT 

1 

51 

8 

99.9 

0 

-P5.0 

O.C 

2 

5] 

8 

100.  J 

0 

-PA.  0 

0.0 

1 

51 

8 

100.0 

4 

-79. t 

O.C 

A 

51 

8 

99.9 

2 

-77.1 

O.C 

5 

51 

8 

100. 0 

2 

-51. 1 

0.0 

6 

51 

8 

100.0 

4 

-2  1.  A 

0.0 

7 

51 

8 

99.6 

4 

250.  1 

O.C 

8 

51 

8 

99.8 

2 

102.2 

O.C 

9 

51 

8 

99.8 

0 

121.8 

0.0 

10 

51 

8 

t i.  7 

4 

152.2 

0.0 

11 

51 

8 

99.7 

2 

166.  7 

0.0 

12 

51 

8 

99.  9 

0 

169.6 

0.0 

11 

51 

8 

99.  8 

0 

322.9 

0.0 

1A 

51 

7 

99.  7 

0 

50-91.0 

0.0 

15 

51 

7 

9 9.6 

2 

50U.  1 

O.C 

15 

51 

7 

99,o 

n 

51  1 1.  1 

0.0 

IT 

51 

7 

99.6 

2 

51A3.5 

O.C 

IS 

51 

7 

99.6 

4 

515  1.8 

0.0 

19 

51 

7 

99,  7 

4 

5171.2 

O.C 

20 

51 

7 

99.) 

4 

5712.0 

0.0 

21 

51 

7 

99.  3 

4 

5230.2 

0.0 

22 

51 

7 

99.4 

2 

52A9. 1 

O.C 

2) 

51 

7 

99.4 

0 

5265.2 

O.C 

2A 

51 

7 

99. S 

2 

511A.2 

0.0 

25 

51 

6 

99,  ; 

0 

86 1 C. 2 

O.C 

26 

51 

6 

99.  1 

2 

8621.2 

O.C 

2T 

51 

S 

9 7.3 

0 

8624.6 

0.0 

28 

51 

6 

99.  1 

4 

8629.0 

O.C 

29 

51 

6 

99.  1 

2 

6644. 7 

0.0 

10 

51 

6 

98.9 

0 

8707. 0 

0.0 

11 

51 

6 

98.  i 

4 

8726.9 

0.0 

32 

51 

6 

99.2 

2 

8719. 1 

O.C 

11 

51 

6 

99.? 

4 

8H22. 1 

O.C 

3A 

51 

6 

99.4 

4 

8816. A 

0.0 

15 

51 

) 

99. S 

2 

1119C.6 

O.C 

16 

51 

s 

99.1 

0 

11199.4 

0.0 

aThe  B,  are  from  table  VI. 
km 
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TABLE  LIX.  ENERGY  LEVELS  AND  CRYSTAL  FIELD  PARAMETERS  FOR  Ho3+  IN  YTTRIUM 
ALUMINUM  GARNET,  ASSUMING  V2<1  SYMMETRY3  (Cont'd) 


FME 

I0H 

PCI  P 2 HU 

TM60, 

.ENtacr  Fxp 

.ENc*tr_ 

37 

51 

5 

98.6 

0 

1120?. 0 

0.0 

38 

51 

5 

98.6 

4 

11202. 5 

0.0 

39 

51 

5 

99.3 

0 

112*0.6 

0.0 

40 

51 

5 

97.6 

2 

112**. 3 

0.0 

41 

51 

5 

98.4 

4 

11291.5 

0.0 

42 

51 

5 

98.5 

2 

11156.5 

0.0 

4 3 

51 

4 

99.2 

4 

13126. 1 

o.c 

44 

51 

4 

98.  f 

4 

1120  ».  3 

0.0 

45 

51 

4 

99.1 

2 

13220.* 

0.0 

46 

51 

4 

99.2 

0 

1 3231'. 7 

o.c 

47 

51 

4 

9 f . 7 

2 

13*0*. A 

0.0 

48 

5! 

4 

98.0 

0 

1 3*6  1.5 

0.0 

49 

51 

4 

99.9 

0 

13u76. 3 

o.c 

50 

5F 

5 

99.  7 

0 

153*7.0 

0.0 

51 

5F 

5 

99.6 

0 

15157.2 

0.0 

52 

5f 

5 

99. 7 

2 

15351.* 

0.0 

53 

5F 

5 

9 9.4 

4 

15*1*. 5 

0.0 

54 

5F 

5 

9'9  • rt 

4 

15571. e 

0.0 

55 

5F 

5 

9 9.H 

2 

15612.7 

0.0 

56 

SF 

5 

99. rt 

2 

15635.8 

o.c 

57 

5F 

5 

99.9 

0 

15662. 3 

0.0 

58 

5S 

2 

64. 7 

0 

18372. 3 

o.c 

•>9 

55 

2 

70.4 

4 

18380.2 

0.0 

60 

5$ 

2 

97.  3 

4 

18*51.0 

0.0 

61 

5S 

2 

99.  3 

2 

18*6  5.  t 

0.0 

6? 

*>F 

4 

65.  9 

0 

18511.7 

o.c 

63 

5F 

4 

99.4 

0 

18517.0 

0.0 

64 

5F 

4 

6 9.9 

4 

1855*. 0 

0.0 

65 

5F 

4 

98.9 

2 

18566.* 

o.c 

66 

5F 

4 

9 9.  7 

2 

186*  3.  3 

0.0 

67 

5F 

4 

98.3 

0 

186*7.0 

0.0 

68 

5F 

4 

97.2 

4 

186*1.8 

o.c 

69 

5F 

3 

99.6 

0 

20528. I 

0.0 

70 

5F 

3 

9 9.4 

2 

20532.7 

0.0 

71 

5 F 

3 

99.7 

2 

20680.1 

0.0 

72 

5F 

3 

99.4 

4 

20735. 7 

0.0 

73 

5F 

3 

98.  9 

4 

207*7.0 

o.c 

74 

5F 

2 

19.2 

0 

21033.8 

0.0 

75 

5F 

2 

98.2 

4 

71055.0 

0.0 

76 

5F 

2 

99.4 

4 

21138.8 

0.0 

77 

5F 

2 

9 9.R 

2 

21182.8 

0.0 

aThe  B are  from  table  VI. 
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TABLE  LX.  SQUARED-MATRIX  ELEMENTS  PROPORTIONAL  TO  TRANSITION  PROBABILITIES  FOR 
Ho3+  IN  YTTRIUM  ALUMINUM  GARNET 


Sir.*/  t * ansi  r i ok  oxnftAbU  it  ies  birwf’N  2*u  ■ r sno  ?«i  • c 


12 

1 

IA 

?S 

16 

SC 

A6 

63 

9 

73 

»C 

SI  *• 

SI  n 

SI  7 

SI  6 

SI  s 

SF  s 

SI  A 

SF  A 

SI  8 

51  7 

51  6 

5 

> 1 

II 

6.4*1* 

r A 

5.9S5F 

01 

ft  . *»  ?F 

01 

6.H2  #6 

01 

I.S91I 

01 

7.01  IE 

01 

2.026F 

ul 

7.8A7F 

02 

2.129k 

01 

2. *106 

03 

A.  /87F 

01 

1 s 

i 1 

7 

6. 7 IMF 

OA 

7.l7*t 

Oa 

1 . !SMF 

0? 

l .6M6 

01 

1.0976 

0* 

1. T1SE 

(|1 

l.A?U 

02 

l .2536 

03 

1.87SF 

0) 

1 .2o36 

02 

4.S97E 

02 

2 • 

> 1 

6 

r.»ioi 
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>1 

4 
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CO 
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04 
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CO 

|9 
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7 
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04 
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.'4 
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04 

7.4767 

-01 
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00 

14 

S 1 

4 

1.  I4  7F 
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7.2  7lt 

- J / 

1 . 76  l* 

0 1 

F..S46F  01 

7.01  7r 

J1 

Z.999f -0/ 

1.74?t  or 

2.5747 

-0) 

9. 5867 

00 

7637-01 

2.4/57 

01 

1 # 

S 7 

4 7 

67 

69 

74 

49 

2 

16 

/ 7 

t 7 

41  » 

6f  4 

>1  4 

sr  4 

Sf  1 

5F  r 

6S  2 

SI  8 

51  7 

51  6 

51  5 

6 

M 

1 

4.40*7 

t / 

6.444f 

04 

1 . *.»Hf 

-01 

4 .64/7-04 

4.410E 

OS 

1.4U7-01 

1.1 55  7 -u  S 

1.6187 

-01 

4.6 8 *7 

00 

1 .5  Ilf  04 

5.  *7 Of 

00 

ID 

S 1 

7 

l.'K' 

-0  1 

1.8987 

-or 

1 . » >rr 

04 

i . S f rtf  0 1 

7.16/f 

-Cl 

>.SC4f  01 

1.1191  01 

9.C07E 

04 

7 • 1 2 SE 

01 

4.55*7-01 

1.6547 

01 

|) 

. 1 

6 

l.S>t' 

0 I 

>.7677 

Cl 

4 . 1 » C t 

-os 

t . ISSP-'II 

r.4l?f 

nr 

1.  9477  -01 

9.  n?c-or 

1.0117 

-0/ 

2. 1 4 1 E 

01 

?.4</E  01 

8.  M 97 

01 

7 

S 1 

4 

i.  **  »r 

-0/ 

1 • 84S* 

-cr 

l .o  »*F 

or 

».  *417  01 

1 . S l 9* 

-*i 

r.  ir6f  04 

6.9517  04 

4. 7577 

04 

2.591E 

01 

1.8*87-04 

5. *107 

cl 

l** 

4 I 

7 

l.7»|F 

00 

1 .40A» 

-12 

4..S4- 

01 

l . 70? F 7)4 

**.  16  IF 

-01 

S.7M67  01 

4.1711  Cl 

6.42SE 

04 

6.SM67 

01 

1.0767-01 

8.4667 

04 

2* 

% 1 

4 

04 

8.94*7 

4.4  )2 ► 

-0! 

4. 1 767-04 

l.US«t 

01 

i . 74  sf -or 

1.91/1-04 

1.17)7 

-01 

2.4197 

00 

1 . 1 167  04 

l.  7 517  - 

01 

«• 

» 1 

> 

UtVM 

- ;i 

*. 7147 

- )4 

Mi  ' 

0! 

M.4l?r  04 

4./1  ')►• 

-06 

I.IM4F  01 

9.6447  u ) 

1.2457 

01 

1./547 

04 

5.9567-01 

f.M  197 

03 

5 * 

4 7 

S 

1./-.1F 

-01 

l.OUC 

-04 

7 . > l SE 

or 

4 . 1 A 77  04 

7 . / l C 7 

-Of 

r.1/17  04 

1.0117  l 

1 .4057 

02 

6.961s 

04 

1.1217-01 

1.2207 

04 

4 1 

6 1 

4 

6.  I46F 

-7)1 

1.2027 

-OS 

2 .4  7 6F 

04 

I.O«lf  01 

7 • 4 l Or 

-04 

/ . 9 7 77  04 

4.4187  j4 

9.673E 

00 

4. 7 *97 

01 

l.395t-0l 

4.04  07 

04 

6* 

»♦ 

4 

1.  )5*F 

- i 

).H4f 

-04 

' ./64F 

0* 

.7P\^  01 

4.0  Fbt 

-06 

4. 16SL  01 

?.19»t  01 

1.1477 

04 

2.0187 

04 

2.189k  Ou 

2.6967 

04 

7/ 

*F 

) 

7.1111 

04 

/ • 6 1 1 C 

0* 

l.lfll 

-o? 

1.677F-0S 

l .4607 

01 

s. ?/4f  -i  r 

1.  76 7 * -0  7 

2.1907 

-01 

6. ll/E 

00 

m.9417  03 

4 . v /it 

00 

7S 

,F 

.4*  M 

-(  l 

1 ./ ISf 

-r  i 

6 .4  11( 

04 

4.4M17  04 

l./6ft 

- C 7 

1.4107  04 

2.M9JI  r? 

4.1417 

01 

1./94E 

04 

2.6107-01 
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04 

S 1 

5S 

/ 

1.4  ;5* 

i 

/ .464* 
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or 

1.4S17  04 
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l.SloE  01 
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S • 1 95  f 

0) 
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04 
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11 

S 1 

■ 

1* 
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OS 
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04 
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00 

21 

1 1 

7 
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TABLE  LX  I I I . SQUARED-MATRIX  ELEMENTS  PROPORTIONAL  TO  TRANSITION  PROBABILITIES  FOR 
Ho3+  IN  YTTRIUM  ALUMINUM  GARNET  (Cont'd) 


• I If  US  SIImECs  • -4  *-.0  2"U  • 0 


>1  sa  13 

SF  ■»  SI  4 SF  A SI  d 

6 si  a 6.sji(-u3  i.mt  o?  i.uie-oi  s.ofbf-o? 

0 SI  F 1.22Sk  04  3.30K-OI  S.-IOME  04  S.ISFf  04 

1 ■»!  6 l.28*C-tl  4.979E  03  6.HS4F-t,l  H.04?F-r| 

F SI  M l • SS4E  04  6.6S4F-0S  I.C4FF  04  F.2F9F  04 

0 SI  F >•  * F It  03  F.2?sk-02  3 .Mil  03  1 . FbSk  04 

0 SI  6 ?.  32  JF-03  8.644F  04  F.sSOC-02  1.I6SE-0? 

0 SI  S l.llft  04  I.4O0C-C4  6.124F  C 4 4.1S8F  0? 

3 SF  S S.4Hf*  o’  2.909F-O4  2.FC9F  03  4.S?9fc  03 

3 SI  4 1«  It*  6k  Cl  F.3J6F-03  2.0SFF  04  2.C29F  01 

4 SF  4 2.62  3F  03  F.360E-C6  l.*42k  OC  F.S60F  03 

2 SF  3 3.33  »F -04  1 .OS  1 £ 04  1.J24F-U1  1.928E-04 

5 SF  2 5.6S4*  00  4.H14F-03  3.3F2E  03  1.403F  03 

9 2 2.9*lt  02  l.FSSE-04  9.363F  02  I.026F  01 

0 Sl  A l.?4lF-03  F.SF3E  02  2.2  3CF  OC  S.F94E-04 

1 >1  F 1 • 3 # JF  -0  1 2.020E  04  #.  »63E  OC  8.60-iE-Ol 

1 SI  6 F.33FC  03  1.603£-02  9.«*30t  0!  I.F2SE  04 

1 SI  S F.l?»C-06  1 . 30sE  OS  3.116C-0I  2.302F-0S 

4 >F  S 1.6FSF-04  1.S97E  02  3.2  338-01  3.  F016-04 

4 SI  4 9.  30  3f  -oS  4. 8946  04  3. 3186-01  2.F33F-04 

0 SF  4 I.SFhf-04  3.096F  03  l.JM0fc-J2  I.S20F-O3 

3 »F  3 I.S33C  03  1.041F-02  2. tlSE  0?  6.034F  03 

4 SF  2 1.2  # 2k  -04  1.S61F  03  l.#03C-0l  4.436F-0S 

0 SS  2 F. 4S  3k  -06  4.604F  03  F.)6SC-C2  3.HS2F-04 

3 SI  0 S.  *6  3k  04  | .90  St  —04  1.39  Ft  02  l.OFOt  OS 

9 SI  F l.sbsf-01  S.2F6F  02  2-.6SF  OC  n.4?FF-OI 

14  SI  6 6.  ) F IF  03  l.lSSE-Ol  2.JSfcr  03  4.TR3E  04 


TABLE  LX  I V . ENERGY  LEVELS  AND  CRYSTAL  FIELD  PARAMETERS  FOR  Er3+  IN  Er,Alc01, 
(OR  IOO  PERCENT  ER  IN  YTTRIUM  ALUMINUM  GARNET)-3  3 5 12 


It  IX  ERALGIEiTAG).  MEll*EGF*S  OAT  A I Rmy S.KLNOENS. 
fltUt  BAX  AHC  CfcNIRClLS.  0 > 2C.8  7 / 


KATERIE  '.,*97).  4/2  7/  76. 


)W. 

6 74  • B20 

54.071  • B 22 

-96.335  * 

B40 

-1194. 

449  • B60 

-*67.630  ■ Bo 2 

C.OCO  * 

B62 

*114/2 

271.0 

♦ I 9/2 

12488. » 

- 75  | . *65  * *.«b4 

O.uCC  = 

♦ F 9/2 

14391.4 

-40  4.406  * ’’  fc  6 

-O.CCC  = 

Ubt 

*4  4/2 

18*  70.3 

2N| 1/2  2 

192  1*.* 

*F  1/2 

20601.8 

Af  4/2 

222*6.2 

*F  i/2 

22491.  1 

2G  9/2  1 

2*627.* 

-**11/2 

26114.1 

ME  E ION 

PCT  PU«E 

**U  THE0.6N6«Gf 

6*P.  ENERGY 

1 

♦114/2 

100. C 1 

-7.2 

o.c 

2 

*114/2 

100. C 1 

33. C 

21. C 

3 

- 1 15/2 

LOO. 0 1 

7C.  1 

58.0 

4 

*1  14/2 

10C.O  1 

BS. C 

77.  C 

4 *114/2 

100. C 1 

4 o t.  e 

*23-0 

« 

*114/2 

100.0  1 

44C.6 

*36. C 

T 

*114/2 

100.0  1 

50  7.  3 

530. C* 

-* 

*114/2 

100.0  1 

593.  7 

47*. C 

9 

41 

9/2 

100. C 1 

12*06.5 

12  3C1.C 

10 

M 

9/2 

99.  J 1 

12541.  9 

12529. C 

II 

41 

9/2 

99. H 1 

12579.4 

12576.0 

12 

41 

9/2 

99.9  1 

12712.5 

12722. C 

18 

41 

9/2 

99.9  1 

12771.9 

12766. C 

1* 

4F 

9/2 

1CC.0  l 

15298.2 

15291. C 

14 

4F 

9/2 

99.9  1 

15316. 3 

15315. C 

16 

4F 

9/2 

99.9  l 

15353.4 

1 4354. C 

17 

4F 

9/2 

99. « 1 

15476.6 

1 5*7*. C 

It 

4F 

9/2 

99.9  1 

15508.2 

14518. C 

19 

4S 

8/2 

94.1  1 

1839F.5 

18*95.0 

20 

4S 

3/2 

94.3  1 

18453. 7 

18*56. C 

21 

2HII/2 

2 

90.  P 1 

191 37.6 

19091. C* 

22 

2H11/2 

2 

99.6  1 

19154.2 

19118. C* 

21 

2M11/2 

2 

90.5  l 

19174.2 

191*7.0* 

2* 

2M 1 1/2 

2 

9 5.  1 1 

19312.4 

193*8.0* 

24 

2H11/2 

2 

96.0  1 

19324.  1 

19366. C* 

26 

2H11/2 

2 

97.5  1 

19335.3 

19371. C* 

47 

4F 

7/2 

9H.B  1 

2052C.4 

20516.0 

28 

4F 

7/2 

99.4  l 

2C56C.5 

2C568.C 

29 

4F 

7/2 

97.7  1 

2065  i.C 

206*9.0 

80 

4f 

7/2 

93.3  1 

20696. 1 

2C69R.C 

81 

4F 

4/2 

99.1  1 

22216.9 

22218. C 

12 

4F 

4/2 

09.5  1 

22236.3 

22239.0 

11 

4F 

4/2 

95.3  l 

22284. 7 

2228*. C 

-8* 

4F 

1/2 

91.0  1 

22597.7 

225td.C 

84 

4F 

3/2 

94.0  1 

2265C.9 

22661 .0 

86 

2G 

9/2 

I 

99.9  1 

24301.6 

2**17. C* 

87 

2G 

9/2 

1 

99,5  1 

24602.4 

2*573.0* 

aThe 

are  from 

table  II; 

the  experim 

- 1**9. 1 18 
*63.887 


“A? 

86* 


o.;oo  * 8*2 
0.000  = 86* 


al  energy  levels  were 
reported  in  K.  H.  Hellwege  et  al,  Phys.  Kondeus.  Materie,  4_  (1966), 
397. 
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TABLE  LX  I V . ENERGY  LEVELS  AND  CRYSTAL  FIELD  PARAMETERS  FOR  Er3+  IN  Er-AI-O.- 
(OR  IOO  PERCENT  Er  IN  YTTRIUM  ALUMINUM  GARNET)3  (Cont'd)  3 3 


FREE  ION 

PCT 

PURf 

ThEO. ENERGY 

ERR. ENERGY 

la 

20  i/2 

1 

>*.4 

1 2**2?. 0 

2*j«?.C» 

19 

2d  9/2 

l 

98.9 

1 2*f«.7 

2*76*. C» 

40 

2G  9/2 

1 

99.3 

1 2*779.2 

2*7P*.C 

41 

*011/2 

99.0 

1 26212.1 

262CT.C 

4 2 

*011/2 

99.? 

1 262  It.  1 

26270.  C* 

43 

*0 11/2 

99.4 

1 262  ?*.? 

2611*. C* 

44 

*611/2 

>9.  / 

1 26*80.6 

26*61. C 

45 

*011/2 

99.  1 

1 26*9  !.} 

2 6*  70. C* 

46 

*011/2 

99.6 

1 26*2*. 9 

26*rt.C* 

aThe  Bkm  are  from  table  II;  the  experimental  energy  levels  were 
reported  in  K.  H.  Hellwege  et  al , Phys.  Kondeus . Materie,  £ (1966), 
39 7. 
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TABLE  LXV . ENERGY  LEVELS  AND  CRYSTAL  FIELD  PARAMETERS  FOR  Er3+  IN  YTTRIUM 
ALUMINUM  GARNET*2 


f * IN  TAG.  KONINUSTEIN'S  DATA.  AUGUST  26.  1975.  HOME  NO.  1. 
MNAL  BAN  AND  CENTROIDS.  0 * 12.A2S 


A2A. 2 ss  » 820 

81 .66 2 

* 

822 

-281.  766 

a 

860 

-1522.375 

- B62 

0.000  ■ 

B62 

-1122. 3TS  • 860 

-303.250 

m 

B62 

o.coo 

• 

862 

A92.172 

■ 066 

0.000  ■ 

866 

AI1S/2  28A.S 

AI  1 3/2  68  3T.8 

-899.188 

■ 

866 

0.000 

• 

866 

Alll/2  103S1.2 

-321.833 

■ 

866 

0.000 

• 

866 

A I 9/2  12577.8 

AF  9/2  1 S3  91 .2 

AS  3/2  I BA  8 3.1 

2H1I/2  2 1922A.A 

AF  7/2  20601. A 

AF  S/2  222SA.7 

AF  3/2  22S  91.8 

FREE  ION  PCI  PURE  2NU  TMEO. ENERGY  EXP. ENERGY 


1 

A 1 IS/ 2 

99.9  l 

1.0 

0.0 

2 

A 1 IS/ 2 

99.9  1 

19.2 

2A.0 

3 

A 1 IS/2 

100. 0 l 

7C.0 

72.0 

6 

AI1S/2 

99.9  1 

102.6 

116.0* 

5 

A 1 IS/2 

100. 0 1 

423.  1 

A12.0 

6 

AI1S/2 

100. 0 1 

447.  3 

-0.0 

7 

61 

IS/2 

100.0  1 

523.2 

-0.0 

8 

A 1 IS/2 

99.9  1 

598.  7 

-0.0 

9 

61 

13/2 

99.6  l 

66  3 3.  1 

-0.0 

10 

61 

13/2 

99.  5 1 

6692. 7 

-0.0 

l 1 

Al  13/2 

99.4  1 

6704.9 

-0.0 

12 

A 1 13/2 

99.9  l 

6881.5 

-0.0 

l 1 

Alll/2 

99. H l 

6900. 7 

-0.0 

16 

Al  1 1/2 

99.8  l 

6978. 8 

-0-0 

15 

Al 13/2 

99. B l 

6994. 1 

-0.0 

16 

61 

11/2 

99.5  1 

10237.2 

10752. 0* 

17 

ai  n/2 

99.  3 1 

10270.9 

10281.0 

18 

AI  11/2 

99.6  1 

10355.4 

10360.0 

19 

AI  11/2 

99.6  1 

10372.5 

10370.0 

20 

Alll/2 

99.5  i 

10421.9 

1 OA 11.0 

21 

Alll/2 

99.  3 1 

10424.8 

10A11.0* 

22 

61 

9/2 

99.8  1 

12286.0 

12298.0 

23 

61 

9/2 

99.6  1 

12533.4 

1252A.0 

26 

61 

9/2 

99.6  1 

12595.4 

12573.0* 

25 

61 

9/2 

99.  7 l 

12698.3 

12719.0* 

26 

61 

9/2 

99.7  1 

12  765.6 

l 2 765. 0 

27 

4F 

9/2 

99.8  . 1 

15289.8 

15290-0 

28 

4F 

9/2 

99.7  1 

15334.8 

15319.0* 

29 

4F 

9/2 

99.7  t 

15357.1 

1536A.0 

30 

4F 

9/2 

99.7  l 

15482. 7 

1SA85.0 

31 

4F 

9/2 

99.7  l 

15526.3 

15530.0 

32 

6S 

3/2 

93.0  1 

1640  ).  3 

18A06.0 

33 

6S 

3/2 

93.6  1 

1 8469. 7 

1BA70.0 

36 

2H11/2  2 

99.  1 1 

19136. 1 

19100.0* 

15 

2H11/2  2 

97.4  1 

19143.7 

1912A.0* 

aThe  are  from  table  II;  the  experimental  energy  levels  were 
reported  in  J.  A.  Koningstein  and  J.  E.  Geusic,  Phgs.  Rev.,  136 
(1964),  A726-728. 
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TABLE  LXV.  ENERGY  LEVELS  AND  CRYSTAL  FIELD  PARAMETERS  FOR  Er3+  IN  YTTRIUM 
ALUMINUM  GARNET*  (Cont'd) 


Ftft  ION  PCI  PU«F  2 MU 


16  2H 1 1/2  ? 98.6 

17  ?Hll/2  2 *6.6 

18  2HH/2  2 *8.1 

19  2M11/2  2 91.1 

60  6F  7/2  98.8 

61  6F  7/2  99.6 

62  6F  7/2  97.7 

61  6F  7/2  98.6 

66  6F  S/2  91.6 

65  6F  5/2  92.9 

66  6F  5/2  95.8 

67  6 F 3/2  89.  1 

68  6F  1/2  96.1 


INFO. ENERGY  F XP . ENERGY 


19169. 8 

19161.0 

19111.0 

1932B.0* 

19129.5 

19350.0* 

19165. 1 

19367.0* 

20526. 7 

20520.0 

20571.8 

20576.0 

20650.0 

20659.0 

20716.5 

20709.0 

22216.6 

22230.0 

22265.1 

22250.0 

22106.5 

22299.0 

22616.0 

22601.0* 

22665.6 

22672.0 

The  Bym  are  from  table  II;  the  experimental  energy  levels  were 
reported  in  J.  A.  Koningstein  and  J.  E.  Geusic , Phys.  Rev.,  136 
(1964) , A7  26-7 28 . 


TABLE  LXV I . ENERGY  LEVELS  AND  CRYSTAL  FIELD  PARAMETERS  FOR  Er3+  IN  YTTRIUM 
ALUMINUM  GARNET,  ASSUMING  D2d  SYMMETRY-* 


(•  IN  0?0  APPPOX.  CF  Y AC.  Cn«P»P(  dllM  SPOCIHfO  0*2  C »l , 01 A I I ON 

INI  I.  BKN  AND  CtNIHOIDS.  0 • -O.OCj 

-)??*000  * WO  -??7T  *000  • t)<*0  ? SI. COO  * BA*.  A If. 000  • *60  </)?.000  * B6A 


*1  IS/? 
All)/? 

155.0 

6631.8  0. 

000  * rt  6 A 

♦111/? 

♦ 1 ♦/? 

AP  9/? 

AS  )/? 
1*11/?  ? 
AP  T/? 
♦PS/? 

AP  )/? 
PIEF  ION 

I0?A1.1 
1?A*9.0 
1 S?  9 f • 1 
10A0).  A 
191  AS*  f 
?0S 1 P.9 
??1  18. J 
?2A9?. ? 

PCT  PU*t  2NU  ThEO. ENERGY  EXP. 

tNMGV 

1 AI1S/? 

=>9.9  l 

-126. 2 

o.c 

1 A 1 IS/? 

99.9  * 

-l  12.6 

o.c 

) A 1 IS/? 

99.9  1 

-52.8 

0.0 

♦ A 1 IS/? 

99.9  3 

-27.  3 

O.C 

S At  IS/? 

100.0  3 

135.8 

O.C 

♦ Al IS/? 

99.9  l 

36*. 5 

0.0 

T Al IS/? 

99.9  1 

380.* 

O.C 

• Al IS/? 

100.0  3 

<90.8 

0.0 

9 All)/? 

99.6  3 

6*25.0 

o.o 

10  All)/? 

i 9.5  1 

6*89. 7 

o.c 

11  All)/? 

99.4.  3 

6*97.7 

o.c 

11  All)/? 

99.8  3 

6708.9 

o.c 

1)  All)/? 

99.8  3 

6 716.  1 

o.c 

!♦  All)/? 

99.8  1 

6752.  1 

0.0 

IS  Al 1)/? 

99. 6 1 

6759.8 

0.0 

!♦  Alll/? 

99.*  3 

IC125.7 

o.c 

IT  Alll/? 

9 1.*  1 

10161. 1 

o.c 

U Al  11/? 

99.*  3 

10263.5 

o.c 

19  All!/? 

99.6  l 

1028*. 5 

o.c 

10  Alll/? 

99.*  3 

1G29C.6 

0.0 

11  Alll/? 

99.7  1 

10296.  1 

0.0 

11  Al  9/? 

99.8  | 

1219t.* 

o.c 

1)  Al  9/? 

99.*  3 

12*67.5 

0.0 

1 A Al  9/? 

99.6  1 

12*99.0 

o.c 

1)  Al  9/? 

9 9.7  1 

12609.* 

o.c 

!»  Al  9/? 

99. 7 3 

12663.2 

o.c 

IT  AP  9/? 

99.8  l 

15201.0 

0.0 

10  AF  9/? 

99.  7 3 

15236. e 

0.0 

19  AF  9/? 

99.  7 1 

15267.2 

o.c 

)0  AF  9/? 

99.  7 3 

15381.6 

0.0 

»1  AF  9/? 

99.7  l 

15*32.* 

o.c 

Si  AS  )/? 

92.9  1 

18326.3 

o.c 

SI  AS  )/? 

9*.  1 3 

18386.8 

0.0 

SA  2HU/? 

2 99.5  1 

19059.* 

0.0 

SS  2HU/? 

2 99.7  l 

19065.8 

0.0 

aThe  B,  are  from  table  VI. 
km 
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TABLE  LXV I . ENERGY  LEVELS  AND  CRYSTAL  FIELD  PARAMETERS  FOR  Er3+  IN  YTTRIUM 
ALUMINUM  GARNET,  ASSUMING  D2d  SYMMETRY*  (Cont'd) 


FREF 

ION 

PCT 

PURE  2NU 

IHFO. ENERGY 

EXP. ENERGY 

16  TMll/2 

2 

99.  1 

3 

19086. 7 

0.0 

IT  2MU/2 

2 

93.8 

3 

19231.0 

0.0 

ia  thii/2 

2 

98.8 

3 

19251.7 

0.0 

it  2Hil/2 

2 

92.4 

1 

19267.8 

0.0 

40  4F 

7/2 

98.9 

3 

20449.2 

0.0 

41  4F 

7/2 

99.4 

1 

2Q49C.2 

0.0 

42  4F 

7/2 

97.  H 

3 

20566.  9 

0.0 

43  4F 

7/2 

99.4 

1 

20625.2 

0.0 

44  4F 

5/2 

97.3 

3 

22161. 7 

0.0 

45  4F 

5/2 

85. 8 

1 

22164.9 

o.c 

46  4F 

5/2 

9 ->.9 

3 

22222. 7 

o.c 

47  4F 

3/2 

8 •>  . H 

1 

22531.2 

0.0 

48  4F 

3/2 

96.0 

3 

22549.9 

o.c 

TABLE  LXVII.  SQUARED-MATRIX  ELEMENTS  PROPORTIONAL  TO  TRANSITION  PROBABILITIES  FOR 
Er3+  IN  YTTRIUM  ALUMINUM  GARNET 


SIC**  l^NSIIICA  -><C<’AmIU1  US  pr»w  , ,*tj  * -3  *NC  2 * L • ' 


A 

1 3 

1 7 

16 

A 

1 1 

38 

1« 

2 3 

2s 

42 

Alls/ 

2 

4111/2 

.**<11/2  2 

A 1 u /2 

a | 1 6/2 

A 1 l 3/ 

2 

2 i*l  l / 

: 2 

4|  1 1/2 

A I 9/2 

AF  9/2 

A 1 7/. 

M 

a M6/  i 

1.64  If 

- 1 l 

4.44  IF 

( A 

A . 6 6(;f 

U< 

e..74cf 

O/ 

A.  190 

f s 

l .‘-2  |F 

|A 

A.  #Sa  r 

, 1 3 

6.  ISA  F 

02 

A.l.SsF 

03 

2 • l 6 if 

J 3 

1 . 32lf 

GA 

l 3 

4 111/2 

A.  AA  !• 

0 A 

6.8  Wl 

- t A 

1 . 1 If 

0 i 

6.096* 

0? 

l.476t 

. * 

2.2  17F 

-0  1 

* . S 1 A f 

01 

7. 6Ail 

02 

5.7221 

00 

2 . 8 1 1t 

OA 

A.602F 

03 

1 r 

■*M  1/  . 

2 

4.H  ><)c 

0 2 

l.l23r 

0 3 

3.14  Ir  - 

1 3 

A . 1 l“r 

o 3 

7 . 4 4 1 1 

or 

: . » C l F 

oi 

2 . 2 32 » 

( l 

1 . 767 f 

0? 

3.14  3* 

0 3 

1 .6  3 3f 

0 J 

1 . SC9F 

04 

1 6 

<•111/2 

6. IS JF 

1-2 

6.0*  >r 

02 

A . 1 1ft 

C 1 

1 .2C0F- 

l 1 

1 7ir 

01 

l .2  Ilf 

03 

a. /oi : 

<•2 

3.8  7«1 

02 

4.4766 

0 3 

3 . F’  2 6 f 

C4 

4./ 44f 

c l 

A 

A l 16// 

A.  7 ICF 

C 1 

l . 4 76f 

r i 

1. |SJ» 

0 2 

; . 871F 

C 1 

2.U44F- 

’.  ? 

MWI6F 

03 

A.  7’  IF 

-v>2 

6.981 F 

03 

4.4  796 

03 

7.  3A2F 

3 3 

1 .4647 

03 

i ( 

4 1 1 3// 

1 . S2  1C 

*,<■ 

2.2 I7F 

-01 

? . 1 3 It 

01 

l • 21  If 

01 

1.91  A{ 

Oi 

2. 3-Sf 

-is 

| . HA  7k 

01 

4. 360E 

03 

2. 4 > )J 

04 

1.072k 

0* 

A.  ■'  *J  31 

03 

1- 

2 ►*  1 L / 2 

2 

A.  • A 4 ► 

r i 

1 .6  14F 

0 1 

2.2  32* 

01 

A . 20  1 F 

C2 

a.  72  if  - 

02 

1 . MS7F 

.9  1 

1 .‘1041 

-11 

1 .08  7f 

02 

’.  *02F 

C4 

6.  7 7 3F 

0 J 

9. |72f 

Cl 

l A 

a III  /2 

6.  IS 4 F 

02 

7 . 64  Hf 

(»? 

i . 7 r>  Of 

C2 

\ . H?l* 

02 

6 • i h i r 

r i 

A . 3M)F 

01 

1 .<  K7F 

ct 

l .*  2t-E  - 

1 3 

l . 466k 

Cl 

4.6i  8F 

02 

7.kf,2t 

C4 

1 

A l 1/2 

A.  6 >61 

C 1 

6 .722F 

00 

1.14  1* 

■j  1 

A . A >6r 

oi 

A .A  1 IF 

.'.As  3E 

1 A 

2. 10 2 E 

94 

l • 4 6 6 F 

0 1 

1 .066k- 

■11 

A.12SF 

02 

3.  jOAl 

04 

2rt 

1/2 

2.1s  if 

»i 

2.893k 

04 

1 .6  1 It 

91 

1.8?6k 

OA 

7.  *«.2t 

03 

l . 0 72F 

OA 

6. 77>< 

0 3 

02 

A « 3/  sf 

02 

A.  CO  If  ■ 

■ 1 A 

s.ASir 

02 

A ► 7/2 

l.  I2  7F 

04 

4 .6021 

0 3 

. .o09F 

OA 

S.29AF 

01 

1 .4640 

^.1 

A . K C 1 F 

01 

9 . 9 7 2 F 

01 

7.M62F 

OA 

3.0046 

04 

s . A s 3 F 

02 

2.6801- 

12 

44 

^ S/2 

A.  2 ICC 

0 3 

8.6091 

02 

4.44  If 

C3 

i .r  K'F 

03 

l .64  IF 

OA 

S.9  7Mf 

01 

l . IMF 

» 3 

3 . 9 7 1 F 

03 

1.6C2E 

OA 

7 . UcAF 

94 

2.SH6F 

Cl 

48 

A»  1/2 

4.4161 

u2 

7.202F 

01 

A .Af 

»2 

A . 41  It 

O^ 

2 . A 6 7F 

•)! 

1 . p;  af 

03 

l.?S6k 

J 1 

A . 1 62  E 

OA 

8 • A S A f. 

02 

1 . 19HF 

OA 

1 . 169*- 

GA 

n 

AS  3/2 

1.  1 1 If 

'> 1 

1 .001k 

04 

7.112k 

* 

R . 166 * 

: 

A. 324k 

••1 

1 .SA|C 

OA 

3.1  OA ». 

) 3 

9.7721 

03 

6.  1221 

03 

s . 1 3 A F 

0 3 

3.s<;7f 

01 

s 

AllS/, 

6.  >o »f 

<*  3 

2.970F 

04 

1 sf 

02 

» . 11  7» 

03 

A . 1 M 1 * 

01 

*.74.  IF 

OA 

7.2Air 

01 

4. 4SHF 

03 

l • 209k 

01 

f •*>856 

f 2 

3.  3C0f 

CA 

12 

A 111/ 2 

7 • > 2 2 f 

2.1 00  F 

OA 

I..  4 Ik 

"2 

• . 6 H6f 

OA 

•i.23V 

03 

l . 64  7F 

OA 

: . 777F 

02 

3.MS4E 

0 3 

1.3/86 

01 

4.1  l If 

02 

1. 702F 

01 

16 

2 *•  1 l / 2 

2 

7.6/6* 

o2 

. .02S» 

0 1 

7.64  IF 

02 

l . 2 76* 

94 

a . a 3 -r 

i 

*-.  2 2 37 

0 3 

2 • 6 6 s C 

<)1 

l .S2SF 

03 

6.673c 

01 

7 . ? A 8 F 

92 

3. 4 861 

0? 

<-  , 

4 111/2 

>.42“' 

'/  3 

1 .?Rl 1 

OA 

1 . >4  )l 

>4 

1 .07  ir 

OA 

! . 1 l 7f 

63 

s . A c 2 F 

02 

1 . 4Ro» 

9 A 

1 .AOoF 

0 3 

6 • 4 A A F 

0? 

1 . 60  3F 

0 6 

A.cMir 

C 3 

2 o 

A 1 9/? 

l. 9161 

6. 322F 

OA 

1 . /?  If 

Qi 

’.  IC7F 

04, 

6.  7 1 IF 

0> 

l .AtOF 

)2 

4.631  f 

«j4 

7 . *■  3 3 E 

e ) 

A. (AIT 

01 

4.6'ISE 

02 

2.1  7flf 

Cl 

1C 

U */ 2 

1.26  IF 

( A 

7.SM6F 

r 3 

l . 7 7sF 

OL 

* . 74  3F 

OA 

A . #6M 

03 

4.  7 S 3 r 

01 

3 . » 1 7 F 

0 3 

1.038k 

oS 

A.  36  71 

02 

7.  1 Ilf 

02 

A . / 8Af 

00 

AO 

A F 7/2 

2.  sS 

6 4 

7 .148f 

0 3 

A . S l It 

0 3 

2 . AO  It 

OA 

-.4771 

03 

i • 2 2 1 F 

0 1 

1 . 348t 

•jA 

1.6716 

0? 

6.6H  If 

OA 

7.027c 

01 

l . 30?F 

03 

A 6 

A f , ' 2 

1.  i7  ‘l 

04 

1 . 3 IMF 

04 

1 . IF’k 

OA 

. . AS  H 

94 

A.  102' 

03 

* . OHAk 

0 3 

6.2  16F 

0 3 

H.H60E 

01 

2.  IS  7C 

01 

l . A /Sf 

0 3 

l .?H  if 

03 

2 

A 1 1 S / 2 

1.  14  n 

04 

a . 72HF 

Ul 

l ./?6* 

>j  3 

; . 060C 

OA 

3.  a | 2E 

r 3 

l . 3C8f 

OA 

l . 6 74  E 

94 

1.236E 

03 

l.  199T 

03 

> • S 32  E 

02 

8. 3A2F 

01 

9 

A 1 13/2 

7.  I68f 

01 

2 .7  7RF 

02 

2 • *'ll 

f 2 

2. 141F 

OA 

2.4/41* 

1 

1.0A2C 

0? 

3.0711 

ut 

2.2HHF 

03 

2 . S8 Ifc 

02 

6.  1 ;sF 

01 

1 . 320E 

01 

AA 

AH 

3 3 

4 

12 

3 1. 

20 

26 

30 

40 

46 

41  >/  . 
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41  1 1/2 

.•HU/2  2 
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A I 1/2 
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a 1 1S/2 

A.  > IlH 
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02 

1.1  7lr 
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03 
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n 

7.6  7f>F 

02 

9 . A 2<1  fc 

1-3 

1 .C  16  F 

03 

1.2696 

C4 

2.SS1F 

OA 

1 . 7 Rf 

C4 

l 1 

4111/* 
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0 2 

7.202k 

( 1 

l . JO  IF 

U A 

2.9  70F 

OA 

2 . 1 OO*- 

i »A 

2.02SF 

0 3 

1 . ?Ml  1 

94 

6. 122F 

L>4 

7.S«6F 

03 
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03 

l . 3981 

CA 

i r 

2*- 11/2 

2 

S.46  !► 

3 

A .4676 

02 

7 1 2c 

0 3 

.'.HI  sk 

02 

9.2H  If 

02 

7 . 6 *.  J E 

02 

l . 040  - 

94 

1.72  n 

03 

1.7/S6 

00 

A.4i  3E 

03 

l .f  98E 

OA 

16 

a 1 1 1 / 2 

3. OIH 

01 

A .S10F 

•1 1 

K . »66f 

02 

*. 3 I7F 

0 1 

H.4U6F 

OA 
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f>4 

1 . 0.  7 7 r 

OA 
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OA 
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OA 
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04 
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A . 8o6r 

01 
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01 
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01 
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OA 
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OA 
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03 
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)4 
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OS 
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0< 
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01 
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03 
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03 
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0 3 
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c? 

A.0A1F 
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02 

6.6816 
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7.9P4F 

0? 
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02 
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02 
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02 
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01 
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01 
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OA 
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OA 
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2.178t 
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2.698* 

03 

1.994* 

00 

1 .2  76F 

0 1 

1.862* 

03 

3.090* 

02 

1 • 92  7k 

00 

1.241* 

04 

9. 765* 

02 

1.026* 

02 

6.701* 

0? 

1.647* 

03 

6.110* 

02 

4.230* 

03 

2.1I5F 

03 

1 .615E 

0 3 

2.289* 

03 

4 .226* 

03 

1.236C 

03 

2.332* 

03 

3.617* 

C2 

2.  3 IS* 

02 

1.996* 

04 

2.375* 

01 

1.300* 

0 2 

2.560* 

03 

1.460* 

0? 

6.2  86* -0 1 

I. 948* 

03 

B.T7C* 

01 

7.78TE 

01 

6 .066* 

03 

2.613* 

00 

6.2C0* 

02 

9.801  * 

03 

4.916F 

Ol 

9.267* 

01 

1 .050* 

0 1 

9.281* 

00 

1.PS4F 

04 

2.631 E 

04 

6.262* 

C2 

l.OlOf 

03 

2.423* 

02 

9.070* 

03 

>.105* 

00 

6.451* 

02 

5.677* 

01 

6.175* 

04 

3.855* 

00 

3.734F 

03 

1.164* 

04 

1.246* 

01 

3. 394* 

02 

1.060* 

03 

1 .443* 

04 

2.491* 

01 

1.281* 

0 1 

1.021* 

04 

1.442* 

03 

1.182* 

03 

0.664* 

02 

1.945* 

04 

6.3Tb* 

02 

6.176* 

03 

2 .089* 

02 

1.567E 

02 

2.043* 

04 

6.274* 

03 

1.205F 

04 

6.051* 

01 

3.6586 

02 

6.880* 

03 

2.160* 

03 

7.  7 1 6f 

03 

2.463* 

0? 

7.247* 

0 3 

2.537* 

04 

6.251* 

02 

6.1  16* 

03 

9.650* 

02 

S. 086* 

01 

8.426* 

C 3 

1 . IMS* 

01 

1.427* 

03 

6.  136* 

Ol 

1.457* 

03 

6.4  70* 

04 

3.  1 75* 

02 

1.324* 

04 

5. 396* 

03 

4.213* 

02 

2.062* 

04 

7.097* 

04 

3.  775* 

04 

9.274E 

01 

1.166* 

05 

1 .76CE 

04 

9. 1 0 7* 

03 

124 


TABLE  LXX.  SQUARED- MATRIX  ELEMENTS  PROPORTIONAL  TO  TRANSITION  PROBABILITIES 
FOR  Er3+  IN  YTTRIUM  ALUMINUM  GARNET 


H 7*6*91*101  Moduli  l*  IE  S 2«l)  • -3  A SO  2*0 


8 A I 11/2 
13  ‘•113/2 
3 7 2*11/2  2 
16  6111/2 
6 6 I IS/ 2 
11  *.113/2 

)8  2H11/?  2 
18  6111/2 
23  61  9/7 
2"  6 k 9/2 
62  6»  T/2 
66  6 F 1/7 
68  6 F 3/2 

11  6 j 3/2 
1 6111/2 

12  6113/2 
36  7*11/2  2 
20  6111/2 
26  61  9/2 
30  6*  9/2 
60  6*  t/2 
66  6 f S/l 

2 6111/2 
I 6 113/2 


« 6m/< 

1'  6113/2 
3?  21*11/2  2 
16  6111/2 
6 6 I H/« 

11  6113/2 
38  2»-li/2  2 
1*  6IH/2 
23  61  9/2 
2*  6f  9/2 
62  66  1/2 
66  6f  0/2 
6«*  6/  3/2 
31  61  3/2 

S 6116/2 

12  6113/2 
36  21*11/2  2 
20  6111/2 
26  61  9/2 
30  61  9/2 
60  63  7/2 
66  6f  >/2 

2 6110/? 

9 6 113/2 


61  1/2 

H.  76  6 F 02 
2 ,10  If  0 3 
IJ.o6  3t  01 

I.  »11E  0 3 
2.116C  06 
2.6-Mfc  03 

2 . 7 ? 0 E 02 
l.UNE  i 6 
1-/6  If  J) 
l.i26f  06 
6-8  3 *C  0 3 
9.0)  lk  0 6 
9.81  '*r  0 3 
I. 3I1E  0 3 
3. I»6k  06 
H- ) 1 8F  02 
1.311k  03 
1.0691  01 

r.6i  if  oi 

1.132k  03 

H.  6 76k  02 

0. H/f  02 
#.668f  06 

I. 20  31  \J  3 

63 

6F  T/2 
6.766F  03 

1. Jflk  06 

3.  lilt  06 
9.  ? 7 If  0 3 
6.U83F  06 
1.060E  06 
1.012*  02 

1.  not  03 
2.160E  06 

6.  36  Of  0 3 

7.  ?60F  02 
2*08  11  03 
6.9/6F  02 
1.897k  03 
6.12  91  0 3 
6,9  111  03 
2.6 )Qf  06 
1.2W»  01 

I. 1  In  0? 
9.669F  PO 

J. i’jfF  0 3 
6,06  If  01 

2.  ?!»F  0 3 

6.99  8F  0 2 


6113/2 
s.9i»e  oi 

2.6  96 1 01 
1.21SC  02 

2.068C  06 

6 . 8 66 £ 02 
S . 1606  02 
2.126C  02 
8.1)7*  03 
I.201C  01 

2 . 800f  06 
A .6  62 k 03 
1.38Hf  36 
6.819E  02 
2.071F  01 
3.39SE  C 3 
9.390F  03 
1.109C  OJ 
3 • 3H6C  06 

1. *67k  C6 

6. Illf  03 
2.018k  01 

1.6  99f  03 
7.97IE  03 
3 . 391C  06 

61 

6F  1/2 
3.H61T  06 
7.261F  06 
1.191E  06 
9.732F  01 
1.038*  33 

2.S66L  03 
7.0716  01 
I-Olll  03 
6.00<Sk  06 

1.371k  02 
6. 1 7?E  02 
8.871P  01 
2.333C  06 
3.I6|C  03 
8.360r  03 
1.391k  06 
6.12IF  03 
1.666k  06 
..1881  03 
6 • 30Sf  03 

1 .961C  06 
1.62  If  06 
1.6191  06 

2 • 7 7 3f  03 

1 

61 11/2 
8 .22 1 f 06 
6. 36  If  06 
1.660k  06 
1.3 3 If  06 
2.20?f  06 

2. H71C  06 

1.O70C  01 
8 . 1 73f  0| 
1.496k  03 
2.3R2E  03 
1.601 f 01 
8.891E  Cf 
1.0«IF  03 
].058f  06 
9.01 2f  06 
7.294F  0| 
1.138C  03 
2.101k  00 
1.946k  01 

1.818E  03 
1.092k  03 
2.048c  02 
6.020f  03 
4 .41 IF  00 


6k  1/2 

2 . 1 141  02 

1 .1 1 IF  01 
«..’66E  01 
6.09  7C  OI 
3.381C  02 
1 • '•  8 l fc  04 
9 . k H P k 01 
9.197*  0 l 
6 .3  Ilf  06 
l . >8  7F  06 
1.I91F  06 

4.716*  03 
I . <6  1 k 03 
1 . » 1 7t  02 
6.6  2 If  03 
6.VI3E  06 
I . « I6C-02 
I • 3 2 OF.  06 
1.42  OF  0 3 
M . I«*  1 f U6 

2 . 1 1 IF  U 6 

?.  . 1JC -02 

6 . 1 I2F  03 
1 • i 1 OF  06 


6k  3/2 
1.023F  06 
1,177k  01 
2. 768E  02 
«,  7 76E  03 
I.  273F  03 
6 . 3 4 1 C 02 
6.631E-01 
2.66  7f  06 
2 . 00 2 f 06 
6.111k  03 
6.1S6f  02 

1.02  Ik  06 
2 . 71  IF  03 

1.2  70F  0 3 
1.712*  OJ 
7.016k  03 
6 . ) )8f  02 
H.7l8r  96 
2.761k  06 
8.731F  03 
3.473C  03 
7. I06F  02 
1 . I3  2f  01 
6 . 74 1 E 02 


61  9/2 
1.616k  01 
1.160k-  06 
1.106F  06 
2.874F  03 
6.016F  02 
3.663k  02 
l.llOf  06 
2.142k  03 
6.76  7C  06 
7.066k  01 
1.21  Of  f 2 
l.llOf  06 
6.216k  02 
6.  378k  03 
9.174F  00 
1.701F  03 
3.632E  06 
9 . 16  If  03 
3.206F  06 
2.780f  0 3 
6.267F  04, 
6.169F  01 
2.1H3F  04 
6.027F  03 
32 

4S  3/2 
2.460C  04 
1.221k  03 
2.791F  04 
1.342F  02 
1 ■ 7l?F  04 
1.162F  04 

1. '»72f  04 
6.812F  02 
6. 1 01 E 04 
7.006C  01 
3 . I 9 l F 03 
3.201F  03 
1.626k  0? 
1.860k  03 

2.  I76f  0 3 
1.414k  02 
2.263F  03 
1.241k  04 
4.030k  C.4 
2.141k  0? 
1.031k  OJ 
I . 6 7 1 E 03 
8 • 6 7 Pf  0? 

3.  720k  01 


41  11/2 
1.432E  04 
1.062k  Oi 
2.686F  01 
i • 8ll F 06 
2.2C1k  06 
2 . 661f  06 
0* 

1.0  79k  0 3 
1.220k  03 
2.12  7F  0 3 

6.1  7«F  04 
6 • 26 1 f 03 
1.01*1  06 
1.910k  06 
9. 7olf  03 
6.  708*  00 
I.OME  01 
7.619k  0? 
1.612F  02 
l."6MF  03 
7.9P2F  06 
1.16  If  0 3 
1.439F  03 
2.118C  03 


4111/2 
1 • 684  £ 00 
2.U«l€  02 

1 . 3 F6  f 04 
1.366C  03 
1 . 1 3 4 1 04 
1.6971  03 

1 . 022 f 01 

1.496F  04 
2 • 208  fc  06 

2.  Illf  06 
1.1161  06 
2. l*Of  06 
2.964k  03 
6.214*  ul 
2.622k  02 
1 ,6121  06 

3.  9 76  C 0 3 
2 . 1 16  f 0 3 
1.  326 E 03 
1.4201  04 
1. 812  f 01 
3 * 407 C 03 
1.214C  03 
1.384k  03 

14 

4113/2 
2 , 746  F 04 
9.77H  03 
8.178E  02 
9.201  F r.4 
3.173F  02 
)•  314 k 03 
2.2001  02 
1.36  3F  04 

2 * 40 1 f 04 
4.661 f 03 
3.033k  01 
4.977E  06 
1.463k  01 
3.260F  06 
2.008k  (4 
8.874k  02 
3.  999 t 02 
9—-721 F 03 
2.347E  03 
1.142E  04 
3.101k  03 
1.960k  03 
1.P40E  03 
1.0I0F  04 


10 

4113/2 
2.177k  02 
1.22 4C-0I 
2.439C  03 
4 .12 1C  02 
1.366k  03 
6.913E  02 

i.om  02 

1.133F  03 
1.434k  04 
2.62'lF  04 
2.116F  03 
2.*48f  01 
1.321E  01 
2. 76  if  06 
1.3J/f  04 
1-3971  01 
I.622F  01 
4 ,049k  03 
2.29MF  04 
2.176k  J) 
6.718F  04 
1.4171  04 
1.033k  04 
2.178F  03 
31 

2*11/2 
1-4261  04 
1.2)46  04 
1.304F  06 
2.  30  3 F 06 
6.807F  0) 
1 . 3l6f-0l 
).9)6€  0) 
6.396E  0) 
6.1)0f  02 
1.  913F  03 
l.OICE  06 

1. U36E  06 
9.666k  02 
2.689E  06 
9.366E  01 
3.826E  02 

2. )72k  0) 

2.636k  01 

1.079E  Ol 
3.346C  03 
6.986F  0) 
8.9916  00 
6.361f  0) 
1.160k  02 


2*11/2  7 
1.107k  0) 
9.076F  03 

6.6  7 7C  07 

I • 66  IF  02 
9.221k  0? 
3.  I69f  03 
1.678C  0) 
1.718C  03 
1.  )60k  0) 
2 • 7 7 1 f 02 
1.970E  07 
6.739F  03 
7.828k  01 
2.189*  06 

1.1l2f  03 
3.  796*  03 
1.749E  01 
3.3)8*  01 
9.06 1 E 03 
1.891c  03 
6.916E  0) 
2.187F  06 
8.872k  02 
6 • 968k  02 

71 

4111/2 
2.I40E  07 
1.271*  04 
9.  378*  03 
8.182E  03 
1.112E  01 
2.272E  0) 
2.407E  C4 
2 • 10  IF  03 

4 . 6 )4k  03 
3, 496c  03 
3.109F  04 
9.166F  01 
2.711E  02 
2.62  IF  0) 
3.9981  03 
3.M82F  02 
T.lMlt  02 
1.4M8F  07 
3.091F  03 
1.013k  0) 
9 • 098 E 0) 
1.660E  0) 
4.380F  01 
1.189E  03 


17 

4111/2 
2,6  l9fc  01 
3.  398F  Oi 
1.99  IE  U) 
1,618k  01 
1,690k  0) 
? » 7 10E  0) 
1. 44  7f  07 
6.164k  01 
4.6U7F  01 
2.460k  Cl 
1.926*  06 
1 «X)6  7E  06 
1.869E  06 

0. 602E  0) 
4.726k  03 
4.728k  02 
1.041E  0) 

I. 1371  0) 

1. Ul?f  0) 

J. 087F  04 
6.911*  0? 
1.847F  06 

8.0  76k  02 
1.671k  06 

76 

61  i/2 
6.1I1E  01 
2.881/  06 
1.170F  0) 
7.999k  0) 
6.1l6t  01 
>.396E  OJ 
4.191E  06 
1.16/E  06 
2.066E  07 
».1CSF  07 
8.169k  03 
7.648F  0) 

6 . 0 ) >k  06 
1.760E  01 
1.866F  03 
1 . 3 )7k  0) 
1.779*  Oi 
2.9291  03 
2.966E  06 
1 • 77*4f  03 
7.767E  01 
7.930F  03 
4.888*  02 
3.161F  0) 


61  9/2 
6.968*  07 

8.687F  01 

l.ul7f  06 
3.78NF  02 
6.1/IE  0) 
6.046k  03 
1.1 20f  0) 
6.171k  01 
2.066F-01 
2 • 6 1 8k  f 3 
l.l/OF  03 
l.lllf  06 
l . 6 1 7E  06 

7.  783C  C2 
1.710F  06 
3.103k  06 
2. 1l6f  03 
1.81  7f  06 
1.317F  06 
1.61)*  0) 
2.087E  06 
l.UMf  0) 

8.  J l If  07 
1.7 08k  06 

11 

6k  9/2 
3.776k  06 
1.760F  01 
3.662*  Ol 
1.149k  04 
1.749*  06 
1.6 10k  Ol 
1.196*  04 
1 . I 19F  04 
1.701*  Ol 
6.619F  01 
1.942F  0) 
1.M27F  0) 
1.173C  0) 

1. h8  »F  CO 

2. /27F  04 
3.8  33E  01 
7.  7 316  02 
).42lf  01 
l.o  74E  02 
3.221*  0) 
2.691*  O) 
7.619k  07 
4.7)6*  0 3 
2.039E  01 


■ 

- 


TABLE  LXXI. 


ENERGY  LEVELS  AND  CRYSTAL  FIELD  PARAMETERS  FOR  Tm3+  IN  YTTRIUM 
ALUMINUM  GARNETJ 


fN  IN  TAG.  SMOOTHED  MM.  AUGUST  30,  1975. 
tNIT.  MM  MO  CENTROIDS.  0 • -0.000 

in. 

000  4 420  85.000 

4 622  -301.000 

• 840 

-10U. 

M A 

000  • 440  -256.000 

254.0 

• 862  0.000 

• 862 

SM  4 

5620.0  -948.000 

■ 844  O.OCO 

• 844 

SM  5 
SM  4 
SM  S 
SM  2 
1G  4 
ID  2 

4435.0  -240.000 

127  31.0 

14529.0 
151  SS.0 

21325.0 

27692.0 

» 866  0.000 

* 866 

M8BE  ION 

MCT  MU6E  2NU  THCO. 

ENERGY  EXP. ENERGY 

l SH  6 

99.9  2 

-205.8 

0.0 

2 SM  6 

99.6  0 

-187.2 

0.0 

S SH  4 

99.7  2 

15.2 

0.0 

4 SM  4 

99.6  0 

48.9 

0.0 

5 SH  4 

99.5  0 

60.5 

0.0 

4 SH  4 

99.9  2 

60.8 

0.0 

T SH  6 

99.6  2 

3 35.4 

0.0 

• SH  6 

99.9  0 

431.3 

0.0 

9 SH  6 

99.8  0 

434.3 

0.0 

10  SH  4 

99.6  2 

491.3 

0.0 

11  SM  4 

99.9  2 

496.9 

0.0 

12  SM  4 

99.8  0 

522.4 

0.0 

IS  SH  6 

99.7  0 

546.2 

0.0 

14  SM  4 

99.3  0 

5391.3 

0.0 

IS  SM  4 

98.7  0 

5607.6 

0.0 

14  SM  4 

98.6  2 

5644.6 

0.0 

17  SM  4 

98.5  2 

5734.3 

0.0 

14  SM  4 

99.  S 0 

5846.7 

0.0 

19  SM  4 

99.4  2 

5966.9 

0.0 

20  SM  4 

99.3  0 

6005.8 

0.0 

21  SM  4 

99.6  0 

6068.7 

0.0 

22  SM  4 

99.3  2 

6082.5 

0.0 

2S  SM  5 

99.5  0 

8150.5 

0.0 

24  SH  5 

99.0  2 

8151.5 

0.0 

25  SH  5 

98.7  0 

8320.0 

0.0 

26  SH  5 

98.8  2 

8328.8 

0.0 

27  SH  5 

98.8  0 

8343.4 

0.0 

26  SH  5 

98.7  2 

8363.9 

0.0 

29  SH  5 

98.9  2 

8536.0 

0.0 

SO  SH  5 

99.0  0 

8586.6 

0.0 

SI  SH  5 

99.5  0 

8608.3 

0.0 

52  SH  5 

99.3  2 

8653.4 

0.0 

S3  SH  5 

99.5  2 

8671.2 

0.0 

34  SH  4 

98.1  0 

12442.1 

0.0 

35  SM  4 

97.5  2 

12532.8 

0.0 

36  SH  4 

96.6  2 

12579.8 

0.0 

ST  SH  4 

98.2  2 

12615.9 

0.0 

36  SH  4 

96.8  0 

12664.2 

0.0 

39  3M  4 

99.3  0 

12770.7 

0.0 

40  SM  4 

98.8  2 

12898.0 

0.0 

41  SH  4 

98.4  0 

12962.1 

0.0 

42  SM  4 

98.6  0 

12967.3 

0.0 

43  SM  S 

98.0  2 

14507.1 

o 

6 

o 

-1540.000  • 042 
477.000  > 864 


0.000  • 842 
0.000  • 864 


aThe  B are  from  table  V. 
km 


TABLE  LXX I . ENERGY  LEVELS  AND  CRYSTAL  FIELD  PARAMETERS  FOR  Tm3+  IN  YTTRIUM 
ALUMINUM  GARNET*  (Cont'd) 


The  B, 


free  ion  p ct 

PURE  2*U 

THEO. 

energy  fxp. 

ENFRGV 

44 

if 

3 

93.3 

2 

1*519.4 

0.0 

45 

if 

3 

99.5 

2 

1452*.* 

0.0 

46 

if 

3 

92.9 

0 

1*55*. 8 

0.0 

47 

if 

3 

96.5 

2 

1*56*. 1 

0.0 

48 

)F 

3 

94.1 

0 

1*598.9 

0.0 

49 

if 

3 

91.9 

0 

1*605.* 

0.0 

50 

if 

2 

89.0 

0 

15092.5 

0.0 

51 

if 

2 

93.9 

2 

1509*.! 

0.0 

52 

if 

2 

96.4 

0 

15166. 8 

0.0 

53 

if 

2 

98.6 

2 

1526e.2 

0.0 

54 

if 

2 

97.4 

0 

15274.5 

0.0 

55 

1G 

4 

99.9 

0 

20704.9 

0.0 

56 

1G 

4 

99.9 

2 

210*0.2 

0.0 

57 

1G 

4 

99.9 

0 

21088.9 

0.0 

58 

1G 

4 

99.9 

2 

212)4.  1 

o.c 

59 

1G 

4 

99.8 

0 

21)14.9 

0.0 

60 

1G 

4 

99.8 

2 

21562.0 

0.0 

61 

1G 

4 

99.9 

0 

2162). 6 

0.0 

62 

IG 

4 

100.0 

0 

21686.  ) 

0.0 

63 

1G 

4 

100.0 

2 

21705.5 

0.0 

64 

10 

2 

99.8 

0 

27824.2 

0.0 

65 

ID 

2 

100.0 

0 

27870.6 

0.0 

66 

10 

2 

99.8 

2 

2792e.4 

0.0 

67 

10 

2 

99.9 

2 

279*9.0 

0.0 

68 

10 

2 

99.9 

0 

2796).  7 

0.0 

? from  table 

V . 

TABLE  LXXII.  ENERGY  LEVELS  AND  CRYSTAL  FIELD  PARAMETERS  FOR  Tm3+  IN  YTTRIUM 
ALUMINUM  GARNET,  ASSUMING  D2d  SYMMETRY3 


I*  IN  020  APPROX.  CF  V AG*  COMPARE  WITH  SMOOTHED  0*2  CALCULATIONS. 

INI T.  BKH  ANO  CENTROIDS.  0 • -O.OCO 

-290.000  » B70  -2322.000  • »A0  TAJ. 000  - BAA  397.000  • B60  872  . 000  ■ B6A 

JM  6 25S.0 

3F  A SB  20.0  0.000  • 8«A 

3H  S 8A3S.0 

3H  A 12731.0 

3F  3 IAS29.0 

)F  2 1S133.0 

1G  A 2132S.O 

10  2 27892.0 

11  6 3A7J6.3 

IP  0 3S3  79.0 

3 P 1 36026.0 

TP  2 37982.0 

IS  0 79396.0 

FREF  ION  PCT  PURE  THU  THEO. ENERGY  EXP. ENERGY 


1 

3H 

6 

79.9 

4 

-193.0 

0.0 

2 

3M 

6 

99.8 

4 

-171.6 

0.0 

3 

3H 

6 

97.7 

2 

31.6 

0.0 

4 

3M 

6 

99.9 

4 

64.2 

0.0 

5 

3h 

6 

99.3 

0 

64.3 

0.0 

6 

3m 

6 

99.  7 

2 

42C.4 

o.c 

7 

3H 

6 

79.9 

4 

438.  1 

o.c 

8 

3M 

6 

99.9 

2 

471.9 

0.0 

9 

3H 

6 

99.3 

0 

4 78.  7 

0.0 

10 

3M 

6 

99.6 

0 

303.  1 

0.0 

11 

37 

4 

99.  3 

0 

337  7.2 

o.o 

12 

3F 

4 

98.3 

0 

3643.9 

0.0 

n 

37 

4 

98.6 

2 

3660.0 

o.c 

14 

3* 

4 

99.4 

0 

3840.  1 

o.c 

is 

37 

4 

99.6 

4 

396  3.9 

o.c 

16 

37 

4 

99.2 

4 

6000. 3 

0.0 

17 

37 

4 

99.6 

2 

6073.  1 

0.0 

18 

3m 

5 

79.3 

2 

8139. 7 

o.c 

19 

3m 

3 

7d.8 

0 

8330.  1 

o.c 

20 

3M 

3 

98.8 

•» 

4. 

0139.  1 

0.0 

21 

3M 

3 

78.  7 

4 

6 14  1.  7 

0.0 

22 

3m 

3 

99.0 

0 

8301.0 

0.0 

23 

3m 

3 

99.2 

0 

8306.0 

0.0 

24 

3M 

3 

9#.  1 

4 

0393.7 

0.0 

25 

3M 

3 

9 9.3 

2 

R628.Q 

o.c 

26 

3N 

4 

98.1 

0 

12430.3 

0.0 

27 

3M 

4 

9 7.8 

0 

12330. 7 

0.0 

28 

3M 

4 

97.9 

4 

12387.9 

0.0 

2 > 

3m 

4 

• 6.  7 

2 

12614.0 

0.0 

*0 

3M 

4 

99.3 

0 

12774.3 

o.c 

11 

3m 

4 

98.  7 

2 

12932.2 

o.c 

32 

3H 

4 

99. A 

4 

12930.2 

0.0 

13 

37 

3 

98.2 

0 

14497.5 

0.0 

14 

37 

3 

99.3 

4 

14322.2 

o.c 

33 

37 

3 

91.  1 

2 

14334.2 

o.c 

16 

37 

3 

94.6 

2 

14303.9 

0.0 

17 

37 

3 

74.2 

4 

14599.3 

o.c 

18 

37 

2 

91.9 

2 

15087.7 

0.0 

a 

These  B^m  are  from  table  VI  and  were  used  in  the  intensity  calculations. 
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TABLE  LXXI I . 


ENERGY  LEVELS  AND  CRYSTAL 
ALUMINUM  GARNET,  ASSUMING 


FIELD  PARAMETERS  FOR  Tm3+  IN  YTTRIUM 
D2d  SYMMETRY3  (Cont'd) 


eree  ion  pci  pure  ph u iMfo.fNfMCr  iip.eNtNGY 


39 

3F 

2 

95.4 

4 

15185.0 

0.0 

40 

3F 

2 

98.6 

0 

1526  7.  8 

0.0 

41 

3F 

2 

98.7 

4 

15266. 4 

0.0 

42 

i r. 

4 

99.6 

0 

20659.0 

0.0 

43 

IG 

4 

9 9.8 

0 

2102/. 8 

0.0 

44 

1G 

4 

99.0 

2 

2115  3.5 

0.0 

45 

IG 

4 

99.8 

0 

21110.6 

0.0 

46 

1G 

4 

99.0 

4 

21551.7 

0.0 

47 

IG 

4 

99.9 

4 

21622.0 

0.0 

40 

IG 

4 

100.  n 

2 

21685.  7 

0.0 

49 

10 

2 

99.  7 

0 

27826.1 

0.0 

50 

10 

2 

99.  7 

2 

27896.2 

0.0 

SI 

ID 

2 

99.8 

4 

27925.8 

o.c 

52 

10 

2 

99.8 

4 

27962.6 

0.0 

53 

l 1 

6 

*9.4 

0 

16128.  1 

0.0 

54 

1 1 

6 

99.6 

2 

16118.0 

0.0 

55 

II 

6 

99.8 

0 

16  366.0 

0.0 

56 

11 

6 

99.6 

2 

16528.8 

0.0 

57 

1 1 

6 

99.  1 

4 

56o  7 l • 9 

0.0 

58 

I ( 

6 

100.0 

4 

36968. 7 

0.0 

59 

11 

6 

100.0 

4 

16968. 7 

o.c 

60 

11 

6 

100.0 

4 

15076. 3 

0.0 

61 

1( 

6 

9 9.9 

2 

55167.  1 

0.0 

62 

11 

6 

99.6 

0 

15211.2 

o.c 

63 

3 P 

0 

99.  3 

0 

15  395.  1 

o.c 

64 

3P 

1 

99.  i 

2 

16309.6 

0.0 

65 

3P 

I 

100.0 

0 

16097.  3 

0.0 

66 

3P 

2 

99.2 

2 

17796.0 

0.0 

67 

3P 

2 

99.  3 

4 

17998.6 

0.0 

68 

3P 

2 

99.R 

0 

18216.6 

0.0 

69 

3P 

2 

l DO.  0 

4 

18225.8 

0.0 

70 

IS 

0 

100. 0 

0 

79407.  1 

o 

• 

c 

a These  B are  from  table  VI  and  were  used  in  the  intensity  calculations . 


TABLE  LXX III.  SQUARED- MATRIX  ELEMENTS  PROPORTIONAL  TO  TRANSITION  PROBABILITIES  FOR  Tm3+  IN 
YTTRIUM  ALUMINUM  GARNET 


iaiv.ii  it*  i^»  s v 2»»*»  » *.  sio  2»»c  • ? 


s»  II  6 

l *H  ft 

•»y  n t 

« IH  6 

21  iH  s 

4ft  IG  * 
7 H ll«  4 
IS  IF  4 
14  If  1 
SI  IP  2 
U If  2 
67  l P 2 
60  H ft 

1 1 H ft 

2 4 n*  S 
4 r ic  4 

1 2 IM  4 
lft  ir  4 
IT  If  1 
W 1C  2 
*1  l»  2 
69  IP  2 
$4116 

2 »h  6 


SR  II  ft 
l 1“  6 
ST  l I 6 

1 IP  6 
21  »H  S 

46  l S 4 
29  1*  4 

15  IF  4 
14  IF  1 

51  in  2 
19  IF  2 
6 7 IP  2 
60  1 I 6 

7 IM  6 
2 4 If  S 

47  10  4 
12  Jf  4 

16  IF  4 

17  IF  1 

52  1^  2 
41  IF  2 
69  IP  2 
Sill  6 

2 IM  6 


1H  ft 

OS  1.446t 
01  4.62*6 
r 4 J.79S6 
0 1 1 • 404  f 

00  4. 94  IF 
OS  7.9716 
34  S.fl4t 
04  2.2S0F 

01  ft.Slftf 
0)  4.81  7f 

02  1.6616 
02  I.9S?t 
04  l.lftlf 
' I 7.2*11 
C?  4.1016 
04  1 .SS2E 
04  S.S696 
04  1.690F 

01  1.1096 

0 1 2.  TT9» 

02  7 . S6  7f 

0 1 uni 

01  1.1456 
0/  1.1406 
66 
IP  2 

01  1.8S0f 
Oj  2.e»'»9f 
04  1 .406 F 

oi  l.isie 

01  2.68U 
0?  4.81  If 
ol  l.SbTf 
0*  1.0046 
01  l . 64  8 1 
04  1.144F 
04  8.7511 
04  T.964C 

0 1 S.TTlf 
04  2.729F 
04  1.814F 

01  6.6776 

02  I.9T8F 
01  7 • 6 1 l£ 

01  ♦ • M OF 
04  2.0S1F 

02  9.602E 
04  6 .26 1 C 

00  T .42  Tf 

01  9.S016 


02  1.2  196 

01  l 526 

02  6.4646 

01  l . 1 T OF 
04  I.H04C 

02  ft.!9St 
01  6.1 10F 
01  6.JSU 
04  l.l?4f 
04  6.189F 

01  1 . s 2 OF 
04  ft . *056 

02  l.siftf 
04  S .*0  Tf 

01  4.TI6F 

02  1.9016 

01  I.2H6F 

02  T.ilSF 
04  S.M41F 
04  9.264f 
01  4.j9lF 
04  1.22PF 
il  I.18U 

01  l.ft21F 

64 
»P  1 

02  4 .62  If  • 

01  ?.?  9ftf 
04  l.^HOf 
04  1 . T 4 Of 

01  1 .404t 
04  1. TS IF 

02  ft.TlftF 

0 1 2 . 1 ft  TF 

01  4.1 Tbt 

04  9.n04F 

01  l . 74  IF 
04  4.0 T8F 

02  2 . 2 1 If 
01  l.sTOF 
04  2 m2  * If 
01  ft  .GO  If 
04  1 .02  TF 
04  4.J46F 
0?  1.144F 
04  0.S4ftt 
01  6.  I 0 If 
01  1.3666 
01  1 . ft  6 6F 
00  7.4S4t 


61 

11  6 

01  I.418F 

02  H.810F 
02  4.1  TftF 
04  2.2C11 

0 1 /.944r 

01  1.8T4F 
34  4.1  *>4f 
C 4 6 * ft  T It 
04  ft.8S4f 
J2  *.ST6f 
04  1 . I 4 ftt 
01  S.IS4F 
01  ft. 096F 

01  l . * rf 

02  1.2216 
04  1.00  »t 
04  ft.  P T Tf 
C4  1.2P4F 
04  2.192F 

01  1.0136 
9*  2.  192F 
04  T.rtTOF 
j 1 1.4TSF 

02  2.  T71F 

Sft 

II  ft 

■01  1.418t 
01  I.HC4F 
Cl  1.1CTE 
04  1 . 42  If 
J2  l.*Sftf 
C2  I.014F 
04  I.SH4F 
04  1.19SE 
01  s . 66  IF 

0 1 T.S4IF 

04  1SF 

01  2.412F 

02  1.1 80f 
01  4.S78F 

01  t.ftlOF 

02  b • 64SF 
J4  1.S02E 
01  I.O01F 

05  4.1S2F 
01  2.92lt 
01  1.6S8E 
01  9. SITE 
OC  4. I OOF 
01  4.8626 


1H  6 

02  0.011* 
■01  I . 4 l4f 
01  6 . # l Tf 

01  2.920f 

02  4. 99  Tf 

OS  S . 2 4 1 f 
04  7.9016 
04  4 . 14  IF 
02  S.  7S4f 
04  1.604* 
01  2.04  Tf 
01  1.  0 74F 

Ol  6.92  IF 
01  6.4  T If 
01  ft.909f 
04  l . 44  ftt 

01  ? • l 8SE 
04  2.  1 Tftf 

02  l.SUF 

04  7 . 2 4 9f 

04  2. 764C 
04  4.199F 
01  0 . ft4  Of 

01  2.4S»f 

8 

1H  ft 

02  1.8 T9f 

00  1.910F 
04  2. 10  IE 
02  1.64  TF 
02  1.6096 
04  1.49SF 

01  l.oisf 
01  1.S006 
01  1.2 l St 
01  2.8496 
01  1.11  TF 
01  2. S106 
04  T . 29 1 F 

00  1.0146 

01  4.960F 

02  4.T44F 

00  4.4  14F 

01  1.9406 
0?  S.42*F 

01  1.4S9E 

02  0.11  0F 
01  1.641E 
04  4.9196 
Ol  1.41  TE 


2 C 
1H  S 

00  1.1196 
02  6 . 0 46  F 
02  S.  1 Iff 

01  6.2  9*6 
04  1.7416 

01  1 . T Tftf 

02  I.OSTt 

04  1.S64F 
04  1.0  94f 
04  1. 796f 
01  1 . S ft  Tf 
Ol  M.14SI 
01  t.|46f 

04  1.2016 
01  4.0C6F 
01  b . 40 l f 
01  S . 4 806 
04  1.012F 
04  6.SS2F 
01  1.612F 
04  1.4  12  f 
01  1 . 7 I4f 

00  1.2T2f 

01  6.669F 

2  S 

1H  S 

02  8.1106* 

01  2.29SF 
01  T.991F 

04  4. 1 TPf 

01  1.19  46 

02  4.066E 
02  4. 6066 
01  4 . 80  Tf 

01  4 , 9 l Tf 
04  i.8CSf 
04  l.lftTf 
04  1.469F 

02  1.11SF 
04  4. 169F 
04  2.  1T1F 
02  1.024E 
01  9.426F 
01  4.9C9F 
04  1. 2976 
04  1.089F 
01  1.941F 
04  1.6O0F 
01  4.144F 
01  T . T 04  F 


Ift  4 

01  I.OSlf 

02  1 . 90 1 f 

02  2 . 1 8 T t 

31  2. 7716 
02  9. 8S9f 
04  I.S216 
04  1.2S6F 
34  6.6016 

04  0.  1 40  f 
02  1.  704  F 

05  S. 797t 
04  I.OOS6 

0 1 1.08  If 
34  1.  11SF 
04  7.  146  { 

01  8.  11  16 
04  1.6966 

00  2 . 01 1 f 

04  1.100  6 

01  0.60*. 

04  2 . S Tft  * 
01  9.  11 Tf 

32  6 • 9 1 0 f 
01  S.449F 

48 

10  6 

05  S.OSlt 
01  0.66SF 
0|  1.S16F 
01  T.Slftf 
04  2.1T0F 
OJ  2. 1216 
01  1. 064  f 
01  2.  142  f 
01  U46S6 
01  2.0066 

01  1.672E 

02  1.2616 
02  1.719F 
01  4 . 99  T f 
01  6. 2 1 1 f 
04  1.71U 
01  1.6SSE 

01  2.S01F 

02  S. 1166 
01  5.7156 
01  1.0T2F 
01  l . 1 1 2 E 

01  I.O06F 

02  9.4226 


29 
JM  4 

02  1.004f 
Cl  1.21TE 
OS  4.2TS6 
OJ  1.6706 
02  1 . 10  TE 
02  9 . 10  If 

01  I.JT0E 

02  2. 4716 
Cl  1.4266 
04  l.Sftlf 
01  6.4916 

04  1.6296 

05  2.4JSE 
01  i . 701 ff 
01  0.4SO6 

01  9 . S 70f 
C4  4.2416 

02  4.846f 
02  6.2226 

01  4.4416 
04  6. S126 

02  1.6766 

01  2.4276 

02  1.4  1 TE 

11 

JH  4 

00  1.067E 

01  2.0SJ6 

02  1.S206- 
02  1.0T6F 
OJ  2.263E 
04  0.9J1E 
02  6.O60E 
01  1.0076 
01  T.414E 

01  2.S2SE 

02  4.S1S6 
04  1.4 196 
01  5.5046 

-01  2. 6216 
01  1.0016 
04  4.0006 
OJ  6.4716 
01  1.0776 
01  1.6246 

01  1.S0T6 

02  1 .4  JOE 

04  2. 1116 

05  2.9046 
01  1.J67E 


1 1 

IF  4 

01  2.2706 
01  2.2796 
06  1.1  7 If 
01  2.294f 
04  7. 2 | Sf 
01  l.ftSSf 
01  2 • S 7 1 f 

01  4.J91F 

02  2.020E 
04  0.806F 
01  I.S906 

00  4.0296 
04  4 . 69  Sf 
04  S.H0Sf 

01  2.4S06 

01  2.  12  If 
04  1.091E 

02  1.0916 
01  6.S966 
01  7.2106 
04  7.S24E 
01  4. 9026 

01  1.S47E 

02  6.2S16 

1 7 

JF  4 

00  0.6716- 
04  1.0426 

01  2.67SE 
01  7.0206 

01  1. 007E 

02  2.0216 
02  0 . 90  IE 
04  1.IS4E 
01  1.4006 
01  1.0706 
01  4.4476 
01  1.4916 
01  S.6S1E 
01  1.610F 
01  6. 6146 
01  2.9406 
01  I.I19E 
04  6. 7666 
04  2.1686 
01  1.0196 
01  1.6116 
01  1.6016 
04  1.2706 
04  1.1606 


15 

IF  1 

01  2. 894E-01 

04  4.0076  01 

05  S.lllf  01 
04  6.9196  02 
01  I.92SE  04 
04  S.S026  02 
01  1.14S6  01 

00  1.1196  0} 
04  1.1416  01 

01  1 .99  IF  01 
01  2.0011  04 
01  2.482F  04 

04  1 . 7116  01 

01  2.19S6  01 
01  2.6206  01 

02  H • 7066  01 

00  1.4  7S6  01 

01  6.2946  01 

02  9.9016  02 
01  1.0  716  01 
01  1.4S1E  04 
01  2.1126  04 
01  2.7706  02 
01  6.7 1S6  01 

16 

IF  1 

01  8.0106-01 

05  1.1 776  04 
01  1.21  76  02 
01  4.7S26  04 
01  0.SSSE  02 
01  4.0016  01 
01  1 .4776  04 
01  S.7766  01 
Ol  1.9016  01 
04  2.0176  01 
01  4.S946  02 

01  7.2096  01 
07  1.S196  00 

02  1.1076  04 
01  9.4726  01 

01  2.21S6  01 
04  9.9116  01 

02  8.14S6  01 
02  2.7126  01 
04  1.1226  01 
01  2.0146  01 
01  7 • SI 66  01 

04  2.9066  01 

05  4.9196  04 


TABLE  LXXIV.  SQUARED-MATRIX  ELEMENTS  PROPORTIONAL  TO  TRANSITION  PROBABILITIES  FOR 
Tm3+  IN  YTTRIUM  ALUMINUM  GARNET 


SIC**!  missirius  •>*  a;  it  If  l*  s t.  t 2‘*v  • ? *.sn  • .< 


» i 

10 

* J 

4*» 

26 

1 4 

62 

4 

19 

4 c 

30 

1 1 4 

in  6 

1H  > 

10  4 

1H  4 

3F  4 

1 1 6 

3H  6 

3M  4 

10  4 

3M  4 

44 

i 1 

4 

6.  >•«  7f 

J4 

1 . 17|  t 

01 

-.o  7St 

01 

2 .6617 

01 

9.S37F 

0? 

3,H«4f 

02 

3.00SE 

03 

1.790F 

0? 

7.4016 

01 

6.414k 

03 

1.449k 

03 

6 

1H 

6 

4.1 '16 

M J 

«?•*>!!% 

02 

1./7J* 

01 

» . 1 704 

0? 

1 .4*2* 

04 

1 . 1 72F 

04 

1 . 12  7 F 

01 

S.504E 

04 

3.718F 

03 

2.617E 

03 

2.450* 

03 

10 

»H 

S 

4..M  4 6 

0? 

1 .20/6 

04 

/.  1 IS* 

0? 

'.CS'if 

oc 

S.16«r 

01 

1.0.  IF 

03 

1.2I0F 

Ul 

9.8041 

02 

3.816k 

01 

3.964k 

02 

1.094F 

02 

6| 

l 1 

6 

l.l'.M 

I •• 

' . 66 IE 

01 

1 . 6f  rtf 
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